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Auxiliary Tables for the solution of Lambert's equation 
w i t h  a f e w  r e m a r k s  o n  t h e  d e t e r m i n a t i o n  o f  c o m e t a r y  o r h i t s .  
By A. Mnrlh. 
If i n  a cometary orbit r and TIi denote the radii vectores a t  the times t and I", the chord between the two and a the semi- 
axis major (a = 0 i n  a paraholical, and negative in a hyperbolical orbit), the  relation between r +rII, 8, a ,  the constant k2 
of the  attractive force and the  interval of  time t"-t is given Iiy Lamlert's well known equation, which may he  written 
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wbere i is uneven and where the upper or lower signs are  
to b e  taken according as the  angle between r" and r or 
the  heliocentric motion during the interval of time is less  
or greater than 180". 
This  series is the development *) of the finite equation 
for elliptical motion 
k 
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which is i n  practice however only available for cometary 
orbits of short period, s ince,  for larger values of a ,  it ob- 
viously cannot furnish results of the requisite degree of ac- 
curacy. 
I propose in the present paper to provide means for 
rendering the exact solution of Lamlert's equation a s  short  
and easy a proceeding, a s  the circiimstances seem to admit. 
1 will first consider the case, i n  which the heliocentric 
motion is not very great, so  that the length of the chord i s  
considerably smaller than t h e  sum of the fwo radii vectores, 
say log - < 9,s. 
r -+ ril 
Putting -!- = sin x (x would have to be  taken i n  t h e  
second quadrant, should the heliocentric motion b e  greater 
than I R O " ,  a case, which however will be  provided for after- 
wards differently), we have 
r + ril 
*) Gauss's Theoria motus, art. 106-109. 
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orbit, requires now to be put into a shape  convenient for 
computation. 
Writing 8 instead of t g 2 $ x ,  we have accordingly 
Lainbert's equation hecoriies 
and  consequently we get 
I { 1, which i s  due to the rion-parabolicat nature of the  
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Hence w e  get 
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Of t h e  several ways, i n  which this expression may he prepared for practical calculation, the most expedient Seems 
to  me the following: 
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By going on contracting i n  a similar manner, the third and following terms would become 
1473 412399 810141 1 7  128782 1 165199 32173 r + r "  - 04. - e3 t + - - e - -  82- -93 - 347392 34965 ( 271 4 2388320 125386800 25077360Oe4+235i0O250 
etc. 
so that the fourth term would he negative. 
and following terms uncontracted. 
I shall however not proceed farther i n  this way,  but shall leave the third 
21 * 
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i or 8 = - sin'x (1 + e)2, we get Substituting now again for (r its value and bearing i n  niind, that s i v 2 x  = -4 8  
(1 + e)% 4 
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and consequently, writing for brevity's s a k e  wiihin the  lirsckets s instead of -, 
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where % of course signifies the  modulus of conimon logarithnis. 
I Making therefore we have 
r f rll . Q,. 8, + (+y. ~ l ,  . s2 + residual terms, log v = -
a 
llie value of which may be found in the following table of 
doulile entry, the vertical argument being 109 and the  
horizontal argument log - 9 - the points separating the  
7Lh and gfh figures of thc logarithnis. 
r + r" r + r" 
R 
r + r" 
a 
log -
9,0 9,l 9,2 9,3 9,4 9,5 9,6 9,7 9,8 9,9 0,O 
0,O 0,l 0,2 0,4 
0,O 0,l 0,2 0,4 1,0 
0,O 0,l  0,2 0,4 1,l 2,6 
0,O 0,O 0,I 0,2 0,5 1,l 2,6 6,6 
0,O 0,l 0,l 0,2 0,s 1,2 2,8 6,7 
0,O 0,I 0,l 0,3 0,6 1,3 3,O 7,O 
0,O 0,l 0,l 0.3 0,7 1.5 3,3 7,5 
0,l 0,2 0,4 0,8 I,? 3,8 8,4 19, 
0,2 0,5 1,0 2,O 4,4 9,6 22. 
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The table is merely intended to show to what extent 
these residual terms may be  safely neglected. Whenever 
their amoant becomes appreciable, the  objection to the use 
of Larnhert's finite equation ceases tv be  valid and there is 
then no longer any  need for employing the developed series. 
Consequently the value of log V is in practice always con- 
fined to the first two terms and we have 
T h e  values of log Q, log D, and log EL,, which belong to 
t h e  argument log e, are  given i n  the  first of the tahles 
attached to this  paper up  to log ]~+-p = 9,800. 
(The columns containing log p and log Y will be explained 
e r + r'' 
hereafter.) 
81, may he  computed in the  following manner, in which 
I will take into account the terms of its developenient up to 
s*, in order to render our present equation available even for 
cometary orhits of short period, so  long as  the heliocentric 
motion reniaios small. Carrying accordingly the develop- 
ment two terms farther, than has  been done above, we ge t  
5 8 +  ... 57 + ~ I I I I 1 1 1 1 81 = 1 f ~ ~ + - ~ ~ + _ s ~ + - 5 4 $ - ~ 5 + - 5 6 + _ _ -  48 236 1280 6 144 28672 131072 589824 
Making then Sin'y, = & a ,  we have 
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T h e  following small table supplies logx ,  in units of the 7th place of decimals: 
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26 327 
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481 39 
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659 5 4  
772 6 1  
836 70  
'06 76 
982 
'13 59 
%2 may be coniputed i i i  an analogous manner. 
17 Putting shi2y2 = - 
66 " 
we get 
19 1131 8% = sec34 y2 1 - ___ s3- 
IP' ( 168960 19824640s4-5Y95390?080 
or 
log R2 = - ' log see y2 - log xB 9 
34 
where log x2 may be disregarded, its amount being 
r + r "  - 
for log -.- 9,7 o,OOOOI 
9 3  2 
999 4 
n 
0,O 0,00008 
Though the computation of log Rl and log Ra by means 
of these formulae, viz. 
sin yl = [9,6593794] YrfrY - 
a 
log 3, = log sec y, + 8 log sec yl + log x1 
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and 
sin yz = [9,7054525] 
10.q $J12 = 3 log sec yz + 4 log scc y2 + 1$ log sec yz 7 
is sufficiently siniple, it may he saved hy referring to Table 11, 
r+r" 
which gives directly their values for the argiment - or a r + rll r+r' 
a a 
log - up to log- = 9.7. 
I f  the orhit is hyperholical and consequently a negative, 
t h e  formulae hecnnie 
sin y1 = [9'6593794] 
--a 
log 811 = - (log sec y1 + 4 20.9 sec yl)  + log lcl 7 
where 109 x I  is to he  taken from the previous table with the  
r + rll 
argument 20.9 -- 
--a ' 
sin yz = [9'70545] j / r T  _ -  
log$Jlz = - ( 3 + 4 + i + ) l o g s e c y , .  
--R 
On the last page of the tables will be found a ,,TahleIl. 
Hyperbola.", which furnishes directly log g1 and log %z, if 
r + r'I does not exceed 8.8. the argument loy  -
Thus far respecting the  computation of Lambert's series, 
i n  case the heliocentric motion is not PO great ,  that 
--a 
lug - e > 9 . 8 .  T L  is now requisite to provide for t h e  r + r" 
case ,  where the length of  the chord approaches to the  sum 
of  the two radii vectores. The equation may he written 
where the sum or the difference of the two terms is to  he 
taken, according a s  the heliocentric motion is greater or less 
than 180'. Of course the  time cannot he determined in this 
manner with the requisite degree of accuracy, if the motion 
is so  small, that  the two terms do not differ considerably i n  
magnitude. I t  is then necessary to have recourse to the 
method previously explained. Rut a s  the proportion of the 
two terms is 
for log - 8 -   9.5 2'67 : I 
r + rl( 
9.6 3-54 
9.7 5'23 
9.8 9.29 : 1 
il considerable niargin is left for determining with accuracy 
the interval of time either by the  one method or by t h e  
other, at the  computer's pleasure. 
l o g ( r + r l l + e )  and l og ( r+r"- -g )  will best be  found by the help of  Z e c r s  Tables. If however the  introduction of a D  
auxiliary angle is preferred, we have, hy niaking - - t g z a  
r + r{l 
Tahle 111. supplies the  values of l0.9 r ( y )  responding 
to the  argument y or l o g y  up to h 9 y  = 9.3. In case y 
becomes larger, the computation of F(?y) will hest be  effected 
in a way analogous to that  which I have pointed out before 
i n  order to find 
Putting sin2y = we get  
3 9 387 7082 1 16784577 1628103969 
40 Y + 8 X y 2  + 2 x 0  y3 + 28098~600 '*+ 39333840OOO "+ 220292710400000 p+ ... - 
- -7- 
(l-Sisi,Py) l o  = I +  - 
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and consequently 
v 
or 
397 520341 47 1537 
12073600 ?j4+ 51934880000 y5 + 192272080000 ?I6 +. . . }  Y 3 +  -~ 1 
7 
9 
log T(y) = - log sec y + log x ,  where 
y6+ . . . .  * f 1 91 1191 1561023 8462641 Y5 + 294294ooo log x = log-  + - 6 k  11760 
In case it is here preferred to make use of Sulitraction- 
Logarithms for coniputing log T'(:y), we have,  i f  i n  Zech's 
Tables the value, which corresponds to the argrinient log x, 
is denoted by C(x), 
109 x niay be takeu from the ,,Suppleiiientary Tahle" a t  the 
end of Table III., where it is given a s  far a s  logy = 9.7.  
In the case of an hyperbola we niay let y rctnain posi- 
tive by  writing -a instead of a and have then, i f  again 
7 
9 
log qy) = - - log sec y + log n or 
h g q y )  = -(I+ $). + 2 ( L F )  '71476431 + l o g % .  
T h e  ,,Table 111. Hyperbola" on t h e  last  page furnishes 
h g r ( y )  for the argument fogy u p  to logy = 8.8. 
The extent, to which I have given the Tables, will 
probably be  found i n  practice amply sufficient. The deter- 
 ation ion of the  interval of time, which corresponds to given 
% ues of r + r "  and Q i n  an orbit . known or assumed 
serni-axis major, i s  with their help oliviously very easy and 
possesses, i f  I Am not mistaken, all accuracy attainable with 
logaritbins o f  seven figures. 
However, i n  the  investigation of a coinetary orhit r, r/' 
and e are not given except a s  functions of some properly 
choseri unknown quantity x and the real problem is not t o  
deterniine the interval of time, which corresponds to a given 
x, but to find the unknown nr from the known time t " - t ,  
a problem, which in practice can only be  solved indirectly 
by  a process of trial and error. I n  order to regulate this  
tentative process, A'icolai has furnished his  table i n  2 3 1  
with two colurnns log 1. and l o g p ,  by nieans of which the  
coniputation of the variation of x, which corresponds to a 
variation of the interval of time, i s  much facilitated. In t h e  
first of the present tables l o g p  will likewise be found, hut 
instead of h y a  I have given fogy  (= l o g A + l o g p ) ,  a s  
being for obvious leasons riiore convenient for practical use. 
Differentiating the  eq u at i o n 
we get 
siit 4 x sill Consequently, putting , ~ i  = -= 
2 k  4 k ('OF Q x  
C0.F 4% and Y = -
2 k  
we have 
The data of the prohleni give T ,  rdt and Q a s  functions 
of x and also their tlif~erential-coefficierita. If then the in -  
terval of time, which corresponds to an approximately knorvo 
or assumed value of X, is found to be  = T, SO that 
the correction of the assumed x will he approximately 
a n d  the trials with corrected values of x are  to be repeated, till t"--t-T becomes 0. 
When the heliocentric motion is so  large, that the interval of time is determined by  means of the formula 
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t h e  corresponding formula for the correction of the assumed x becomes (with a trifling neglect) 
t"-t--'l' 
ur with sufficient approxiniation 
t " - t -  T a =-- 
When in the course of the  investigation of the orbit the  
two radii vectores r and rl' and also the angle between them 
or the  difference 2 f of the two true anomalies v and d1 have 
been found, it is requisite to deduce from theni the anonla- 
lies theniselves (or their s u m  2 P = v"-t  v) and the excen- 
tricity e or the senii-parameter p of the  orhit, the  senii-axis 
a being given. 
Since - P = i + e c0.s v 
r 
P and - = 1 + e cos vI1, we have 
rll 
p (+ - $) = 
p (++-.$I = 2+e(cosv+cosv19 = 2 e c o s f c o s ~ + 2  
and the re fo re 
e (cos v - cos v ~ )  = 2 e si f t  fsiii F 
t i  2 2 cos f c o s P  = - + - - - , 
P r rid P 
from which p = Q(i -C2)  and F are to be determined. 
This  niay be done directly and without the introduction 
of auxiliary quantities by means of the somewhat inconve- 
nient formula 
3 rin2 f 
which is derived from the sum of the squares of the above 
equations lry proper reductions, and which, i f  it is preferred, 
may be used i n  the form 
arv 
by the substitution of which the  equations hecorne 
s i l l  w esin(F-W) = -
ens f 
when cc 
1 1  --- 
r r'I r u - r  tq F = c o t g f .  = cotg f .  2 r r t ~ '  # + r -  - 1 1 2  
T + p - F  P 
where the quadrant of F is to  be  s o  chosen, that sinF and 
rll-r - have the same sign. 
sill f 
Or, it may b e  done b y  introducing 
so  that we have 
1 e sin F = - prv sin W 
2 
I e c o s F  = -pn,ccos W-sec f  
2 
e sirr (F- W )  = sin W sec f 
ecns(F-W) = +pru-cos  W s e c f .  
and consequently 
Hence we get 
e2 = (a~n,)~-pn, c o ~ W s e c f + s e c 2 f  
and therefore, s ince e2 = i - - p ,  n 
ens W sec f - - )" - V f )  
an, 
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These forniulae for the direct determination of P and e 
are  perhaps a s  convenient or rather a s  little incorivenierit, a s  
we niay hope to find under the circnnistances. However, if 
an apprnximste value of p or  e is known, it niay sonietimes 
lie found preferable to determine the exact values of P and 
e indirectly by means of the equations 
or, without the  auxiliary quantities , 
i n  which the assumed valne of 1-c2  rnust be varied, till 
t h e  resnlting factor of  $in E' and cns F reprotluces the cor- 
responding e exactly. 
If, instead of deriving e from 1 - 4  by nleans of Zech's 
Tables, it is prelerretl to introtloce, in  the ellipse, the angle 
of eccentricity (D, we have niercly to  write i n  the  formulae 
co.i2Q instead of i -c2 antl to f i n d  h g  trial arid error that 
v a l u e  of cos2Q, which makes the resulting e = s i j z  @. 
In t h e  hyper1)ola we have in 3 similar manner, by 
putting e = st.c+, 
The problem of deterniining the six elements of a pla- 
netary or conietary orhit from three or more ollservations is 
in practice reduced to  the cleterniiiiation of the true values 
of two unknown quantities by means of successive approxi- 
mations or of  hypotheses. I n  the general problem, in  which 
no assumption respecting the form of the orbit is made, the  
most suitable quantities, which may lie selected for the  
purpose, are  either Gauss's P arid 0 (if the  orhit is wholly 
unknawn) or the  geocentric distances A and A" responding 
to two of the ohservations (if these distances are  already 
approximately known). In the cniiietary prolilenr it will pro- 
bably always he best  to make the reciprocal of the senii-axis 
major one of the unknown qnanfities. I n  orclinay cases ,  in 
which the orbit is either nearly pnraholical or i n  which the 
tinle of revolution is approxiniately known, this  admits o f  
no question. But it seenis aclviaal~le to do the same also 
in cases, where the period is short a n d  wholly unknown, or* 
where, the  identity of (he  coniet with a fornier one having 
been recogniserl, it is still quite uiicerfain, how niany revo- 
lutions have talreri place i n  the  itrterval. For,  if I ani not 
nlistaken , the transition from one hypotl!esis respecting the  
sen i i -ax is  to  another is, by the help of the  present tables 
(or, should exceptional cases occur, when they may not  he 
sufficient , by ineans of L m b o r t ' a  firlite equation) PO easily 
perforined and fhe advantage of directly ascertaining, horv 
far the observations are cornpatilile with orli i ts  of different 
periods, may be secured hy such a moderate amount of 
additional trouble, that , taking into account al l  likely cir- 
cumsfatices, nntler which the cometary prohlein niny offer it- 
self for solution, I an, incliiietl to qnestion the occurrerice of 
any case i n  real practice, in which the calcnlation will not 
be  more profitalily and, i f  proper circumspection is exercised, 
also more econoniically expeiidecl upon hypotheses respecting 
65r Bd. 
the  semi-axis, than upon the more general process, in  which 
no assumption respecting the form of the orbit is made. 
1 
a 
The reciprocal - of the semi - axis heing one  of the 
quantities to he determined hy hypotheses, it will be most  
expedient to select a s  the other either one o f  the distances A 
(if an approximate value of it is already known), or (if the 
orliit is or is assomed to be  wholly unknown) the proportion 
of the two distances - = M ,  for which t h e  principle of 
OZbers's method offers i n  general a very fair approximation. 
From the four data (a, d, d', d") of the two observations 
or normal-places, to which A and A'' refer, and properly 
assumed values of A antl - or o f  - = 111 and - the  
corresponding elements of the orbit are then to h e  deduced, 
from which the  positions of the conret must be computed 
for the times of the other ohservations, upon which it is 
intended to found the orhit. Altered (or, in  the case of M, 
corrected) values of the one or the other of the two quantities 
will prodiice altered eleinents and positions. The comparison 
of the coniputed and ohserved positions of the comet furnishes 
then the  means of  forming the equations o f  condition, which 
determine the  true values of A or ill and of - and con- 
sequently the lrue elements of the orhit. 
Since a summary of the niost convenient formulae for 
compnting the elenietits, when the fundamental plane, to 
which they refer, is left arbitrary, does not appear to be 
fou~icl any where in print (a t  least s o  far a s  1 have been 
erialilecl to learn), it will prohahly not Ire considered su-  
pererogatory, if I put what  seein to ine the  most expedient 
formulae here together, a s  I have reason to helieve, that m y  
doing s o  will not be  unrvelconie to scrrne renders. 
A" 
A 
1 A" 1 
a A a 
1 
a 
22 
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O r b i t  (or a t  least one distance A) a p p r o x i m a t e l y  k n o w n .  
Gven t 1" tinres, free from equation of light 
a: d d i d "  geocentric positions of  Conlet (AR and Decl., if the  Equator is taken a s  the fundamental plane). 
corresponditig geocentric Polar-coordinates of the  Sun. *) 
(All positions of course corrected for riutation and precession). 
A D R A" I)" R" 
1 A and - 
a 
Compute A ,  p,  r ;  p,  v ,  a ;  c", di from**) 
r ros ,B s iu  (A,--) = +tl #>os D sin (a -A) 
r cns /3 cob (A-a) = - R  vos D cos (&-A) + A m y  d 
7. sin f i  + A sin 6 
(r ('0s v s+n (A-p) = 
(r ros v cos (A-p) = 
B s i n  v - R" sin DI1 
= --R sin D 
R" co.~ D" sit1 (A,-AN) 
IIi4 cos Dil cos (k-L41') + r cos j3 
+ r sir1 j3 
C" = R" (silt D"sit2 d"+ cos D" ('0.9 d" cos (d--A")) 
IT'' = B ( s in  v sin d" + ~ 0 . 9  v cos d" cos (a"- p ) )  
Then the value of Ail is to be  found by trial, which by means of the equations 
rij2 = A" ( A N -  2 4  + ]2"2 
= A" (A"- 2 B") + 0' 
furnishes such values of rN and q, that Lumbert's equation i s  satisfied. 
Starting for the purpose with an approximate value of A", s a y  A:', compute the corrrsponding rli and p. Then take 
from the  first of the following tables dog Q, l o g n , ,  log D2, log p,  log v with the arguiiient log - ' and from Table 11. 
r -+ r" 
log 
r -+ ry  and log 91% with the argument log __ - Herice follows the  corresponding interval of tinre a 
*) If taken from the  Ephemeria of the  Naut. A h . ,  log R and log RN must be interpolated for the times t and t", but A, D, A", D" 
for  t he  times t +  x R  and t " f x R " ,  where x is t he  constant of the equation of l ight = C7.760521. 
**) Let s be the place of t he  Sun,  t? and c" t he  place# of the  Comet at the  times t and t", E and El1 the  corresponding place8 
of tlie Earth.  Then  are 
A ,  p , r ,  
p ,  v ,  IJ 
All, flu, 
tlie Polar-coordinates of c referrcd to E", 
the heliocentric Polar-coordinates of c and c", 
= p i  L.*s p j y i  &y 
dl = 0 ens Cl'E" c .  
+) If the  heliocentric motion is so large, that  the  interval of time is determined by the  formula 
r + rN + p where l o g r  ( ) and log r(T+z-e) are to  be taken frum Tab le  111, t he  corrected value of A:, with which the  
computation of rli and p must be repeated, is 
1 
I n  caae - is so conaiderable, t ha t  hnrbert's finite equation is employed 
U 
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AN etc. and 9 and h ere accordingly known, the angle of 
ecccntricity ( s i i i  q = C )  and the  two eccentric anomalies 
E' and E" are  determined by the  very simple formulae 
and the corrected value of A t  
P i - t -  T 
A: = A t  + (all-c,l 
yl) *p+- A"-"'..> y** v ' 
- 
Q 
(log V = suni of two las t  ternis of log T ) ,  
with which the process of determining rH, p, T etc. must 
be  repeated and with corrected values of repeated again, 
till the  resulting I' is exactly = P - t ,  whereby A", r", Q 
b eco ni e kn o rvn . 
r" COP PIJ .siu (All- a") = +Pi ros 
rrr COY /3" COR (hdi-a'i) = - Rti ros I d l i  C O , ~  (x i / -& )  -t A" cos rf" 
1'" sin pi1 - - R" s in  D" $- A" s i n  dN 
where the resulting rli must agree with the former value. 
s i ia  (A?-&) 
Then the Node N and the inclination Z of the orhit are  
found by  
E - wli .siii ~p si l l  E = M 
&?'= G + g  E'l-w'l siin @ s i t z  E" = fiJ" 
11.1, (mean anomaly f u r  time t,) = M - ( I  - f t , )n  
9 whence 
( the  mean nnomiilies) 
( tg  negative or I between 90" and 180°, i f  A"<A). 
fg u = fg (A-A') scc Z 
fg u" = tc/ (h"-N) SEC I 
(u and u" are the longitudes i n  the  
orhit reckoned froin t h e  Node.) 
u"-u = 2 f 
Control (r"- r)" + 4 rr" sin2 f = QZ. 
I f  the orbit is parabolical, the  true anonialies w and V" 
are  found by  
CfJZ f -v; 
f g 4 v  =-- Q = r c o s 2 $ v ,  Q = ? L - v  
siii f 
Q per i t i  el i on - d i  s t a n ce, 
Q angular distance o f  perihelion from Node. 
Time of perih. passage = t --. -f2 q q t g $ v  (i++tg'&v) 
k 
the  agreement of rvhicli is the last control. 
I f  !he orbit is non-paraholical*), v and di and the ec- 
centricity e are found hy 
9 9 expressed i n  seconda 1 
arc 1 "  
U = 9 - w" sir2 g cos h 
t he  corrected value of A t  will be 
r"- r 
2 a siia g 
sin Cp sin G = 
sin g ma Cp 
sill Cp cos G = c0.s A or tg  f = -__ 
COS g - COB /i 
_I 
= M -( ( t"- t , )n  
113" or Time of perih. passage = t - ! - t"- - , 
n n 
k w" 
a5 
where the  mean daliy motion n = __. 
3 
22 * 
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1 
a n  
1 
a0 
11. log An+p Cop - 
111. log A, Cog - +v 
I-e With the argument T =  tg2 ; 2, 
f + e  
. . .  E2 62 
a3 63 ..I 
log B and C are  to be  taken from Tab. 1. of Gauss's Th. 
mot.. rvherebv 
Time of perih. passage 
the agreement of which with that deduced i n  the sanie 
manner from d' and t" furnishes a further control. 
From the elenients thus  found the  geocentric positions 
of the comet niust then b e  computed for the  times t'. . . of 
the  other observations, which it is intended to employ in 
the determination of the true eledients. 
Accordingly, for the tinies t'. . . let the true anomalies 
w'. . . and radii vectores p ' .  . . be  computed Iry the proper 
formulae *). 
A'cos G'sin (,'-Ar) = r'~-i7z (a 
A'cos d'cos (cr'--N) = r'cos(Q+v')  
A'siii 6' 
Hence we get 
v') cos 1 + h"c*os U'siw (A'-N)  
+ R'cns U'cos(A'-N) 
= / S ~ J Z  ( Q  + w') oiii Z + R'siiz D' 
1 I n  order to determine the true values of A and - (and 
consequently the true elements of  the  orbit) this calculation 
of the elemerits from assunled values aud of the correspon- 
ding geocentric positions of the comet is to b e  performed 
for three hypotheses: 
Q 
assumed values of computed geocentric 
positions for time t' . . . 1 109 A l0.Y; 
I. Cog A. log - 1 a1 $1 ... 
a, 
O r b  i t  u n k n o w n .  
Given t ,  t" tinies of obaerv. (of course, uncorrected for equation of ligbt) 
a, 6, 
A ,  D ,  R ,  
d', 6" 
A', u", By 
observed (topocentric) positions of Comet (free from aberration of fixed s tars  and from 
nutat. and prec.) 
corresponding Polar-coordinates of the Sun (geocentric data corrected for parallax, SO a s  
to refer to the place of observation, and free from nutat. and prec.) 
I 
A a 
= M (about which more hereafter) and -. 
Conipute G, y ,  g ;  H, <, A ;  c ,  c', gii**) from 
*) I may perhaps mention (what  has liecome known to me only 
recently), t ha t  a table,  computed by  Prof. Hubbard, con- 
taining 
1-2-4 + C 
and log I 
105'~(1-$,4+c) I + i A + C  
for the ellipse and also t h e  correeponding quantities for 
t he  hyperbola, is to be found in the  Appendix of Davis's 
,,Translation of Gnzcss's Theoria motus" (Boston, 1857). 
As the  existence of this translation (wliich has  been printed 
a t  the  joint expense of t he  American Government and of 
the  Smithsonian Institution) appears to be very little known 
in England, m y  alluding to i t  nay possibly be  serviceable 
to soine english readers, who may wish to liecome acquainted 
with this branch OF science. 
"") Let  B be  the  fourth point of a parallelogram C&ENB, 
i n  which i t  is opposite to E ;  then a re  
6 ,  y ,  9 the  Polar-coordinates of C referred to B 
€1, {, hA : - C" : : B  
c = R ros C E S  
cy = Rii cos C"E"9 
9" = g cos C"B c. 
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Having got for the purpose an approxiniale value of A ,  s a y  Ao*),  and computed the corresponding values of r, rw, Q, 
take from the tables log Q, ZogQ , logQ,, logp, l o g y  with the argument log" and from Table 11. log.%l and log%* 
with the argument log-. 
T -/- r" 
r + rdl 
a Hence is derived the interval of time 
and  the  corrected value of A, 
t " - i ? + $ - A ( I - f i f ) - ~ '  
A1 = A, + 7 
Q 
l o g a  = [7'76052] 
with which the computation of r, rN,  e ,  T . .  . is to be repeated and with corrected values of Al repeated again, till t h e  
resulting T is exactly = t"- t + x A  ( I  -J--). 
"J If the  interval of time is small, we have approximately 
g 2  = -. 4 g2 Henee an approximate value of A would be 
r + rN 
go t  from the  equation for e2 
i f  r+r" were known. Now, i t  may  be assumcd, tha t  in 
general r+r" will be  somewhere between I and 3, and 
t h a t  consequently r+r" = 2 may be taken as a first rough 
guess. Of conree, t he  mcre aspect of t he  coefficients in 
the  eyuations fo r  r2 and rs2  will guide the  judgment in 
making a t  once a better estimate. Or liy laying down the  
observed positions of the  Cornet graphically and applying 
Lambert's well known thesis, we may infer from the  cur- 
vature of  the  apparent track a d u e  of r + rid proper to 
start  with. If the  curve described by  the  Comet in iiioving 
from the  position a t  the  time t to tha t  a t  t" is convex 
towards the  Sun (or if the  curve and the  Siin are on the  
same side of t he  grea t  circle drawn through the  positions 
at t and t"), t he  Comet is farther from the  Sun than the  
Ea r th  or r + r " > ' 2 ;  if the  curve is concave (or if curve 
and Sun are  on opposite sides) , t he  Comet is nearer o r  
r + rH< 2 ; i f  the  deviation of the  curve is insensible or 
doubtful, the assumption r f rll Z= 2 caonot in ordinary cases 
be fa r  wrong; the  greater t he  deviation, the  greater ( w i t h  
certain restrictions) the  difference of r + r'I from 2. 
Starting accordingly with some assumed value of r +  r', 
the  corrcspondig A is to be roughly computed by the  for- 
mula 
or, if i t  is preferred to introduce an  auxiliary angle 
t g $  = -- ($ between 0' Y/' Y(rsl -I) and I S O ' ) ,  
by A = ~ t g + $ Y ( r p - l ) ~  4 
h 
Substituting this value of A i n  the  equations for r2 and rlla 
we get a better r+r" and again A ,  r, rll, r +  rN, A . . . 
(of course, these computations a re  to be made only ronghly). 
Th i s  last value of A may  then serve as t he  approximate A. 
in t he  text above. 
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Then follows the calculation of A ,  B ,  r ;  All, B", ro by 
T cos /3 siiz (A - a)  = + R cos D sin (a -A)  
r co.9 ,B COY (A - a)  = - R cov U I-0.9 (a -A)  + A COT d 
T sin p + A sill  d etc. 
and t h e  determination of the elements by tlie same forninlae 
as i n  the  case previously considered. 
-  - R siii U 
There remains then only the computation of to he  
explained. Let t', x ' ,  6', A', D', R' be the data of the  
other (middle) observation, which is required for the  pur- 
pose,  the time t' differing not too much from 4 ( t +  t"). I f  
then [ r ~ ' ] ,  [R R'] etc. denote the doul,le areas  of the triangles 
formed by r and r', R and R' etc. the condition, that  the 
three places of the  Comet and the centre of the S u n  are  
i n  the  same plane,  and the siniilar condition respecting the 
places of the Earth, furnish the relation between A" and A :  
t g  d' 7;)) ( A - A )  + t gD rin (.'--A') - tq n'~in (z ' -A)  
t y  6" s i i i  (;-A') - fy d'riri (z"-A') + t g  f l ' > f i t  (."-a') _.__- 
Introducing the great circle, which passes  through the 
positiotis of the Coniet and  of the Sun in the middle obser- 
vation, let 9 be  its inclination to the fundaniental plane and 
0 i ts  node, s o  that we have 
Hence the  equation becomes 
tqD - t.9 sin (8- 0) 
t9 8"- tg 7 si12 (a"- 0) 
or ,  if - Y and vl' denote the latitudes of the Comet (at t 
and t")  with respect to the great circle jus t  defined and S 
that  of the Suri (at t ) ,  
. R cos D . -
A 
sill Y 
where Sill __ yll
siiz S and -- 
siizv' 
- - r in 6 + tg ('or d sin (a-0)  
Jil t  6" - t g  7 COP d"l1 (a"- 0) 
sin I)  - t,y 7 (-OF D sin (A-  0) 
sii~ dN - fg 9 COP d"siit  ( x i ' - 0 )  
- 
__- 
Consequently we get, by the principle of Olbers's method, 
a first (and,  if t"-t' and t ' - t  are  nearly equal, i n  most 
cases  very approximate) valne of M 
or ,  what will usually (whenever r + r" < 2 . 5 )  be  a little 
more exact 
Rd' tw.F D' sii2 (A"--A') sin Y - -. -- . -1M = It co.9 D S ~ I Z  ( d - A )  sift Y" 
and t'-t differ consi- If the intervals of time 1'- t' 
derahly, it will he well to correct this  first value of 21, so 
soon a s  a t  the end of the trials approximate values of A, 
r and rN are found, hy taking into account the chief terms 
of the relations hetween the triangles and the  corresponding 
sectors or times. Thus we get 
t"- t'- (t'- f )  r'I- r --- i - 4 k2 (t"-'t) + 4 k2 (t"- t') (t'- t )  ___ 
[ r  7'1 t'- t 3 (1.') + r)3 (r" + 1.14 [r'r"] t"- t' 
and hence the corrected value of A? 
with which the computation of E l ,  {, IL, g", A etc. is re- 
peated. After having decluced the elcmenfs a n d  froill them 
again V' arid r', we get the corrected vaiue of 
[r'r"] - r"Sil2 (v"- v') 
[rr'l r sin (v'- v )  
- - -
which,  suhstituted i n  the last equation for 111, may then 
serve for tlie further investigation etc. 
In  case the  latitudes Y and v" happen to be very small, 
sir1 u 0 the value of the  factor __ approaches - and becomes 
sin Y ' ~  0 
practically indeterminate, since it i s  greatly affected by t h e  
unavoitlahle errors of the observations. I n  this exceptional 
case (when the threc posiiions of the Comet and the middle 
position o f  the Sun lie nearly i n  a great circle) the deter- 
mination of M can only be  effeefed circuitously and b y  a 
somewhat ta idy process. 
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according a s  the one or the other factor is the less  afl'ected 
by the inavoidable errors of the observations and therefore, 
i n  case the observations i n  both coordinates are  of equal 
accuracy, the motion i n  the one or the other 
coordinate is the niore considerable. With this first value 
according as 
From the  equations expressing the condition, that the plane of the three places of the Comet passes  through the centre 
of M the computation may proceed to the end of the trials, 
hy which approximate values of A ,  r ,  r" and also of 
t' - t r' = r + ( r l l -  r )  -- become known. Hence a corrected 
t"- t 
value of nl is obtained by multiplying the first with 
- - [ r  r"] R'co.9 D'siii (A- ct') + R"cos D"sin ( A"-a') 
A'' cos 6" (tg 6" - t g  d' cos (a"- a')) = Cr' _I r"l A cos 6 (- tg d + 19 d'cos (k- a)) 
cr r'l 
and by  another combination 
Cr r'l 
The elements of the orbit, which result from this cor- 
rected value of ill, will ptobably be sufficiently accurate for 
the  next practical purposes, and, in case additional and more 
+ [x R cos ( tg  D - tg 6'co.s (A-a')) 
Cr r'l 
expedient to defer the further investigation to a later time. 
B u t ,  i f  the  series of observations is closed or if for other 
reasons it seems desirable to make the most of the  obser- 
[r rI1J - -R'cos D'(t/J n.- tg d'cos @'-a')) 
cr r'1 + R" cos D" (tg D"- ty  d'cos (A"- a')) 
[+ rII] 
Crr 1 Crr 1 
Substituting for - and Irr"l .the first terms of their development, we get 
and 
, (/1' r1 ) R' cos D sijt (a'- A') + kz (ti!- t )  (P-t  ) '3 - . ~ _ _  cos $11 szn (d- a') 
Rid cos D'sin (A"--A') 
R cos 1) sin (A'- A)  
t,y d' ros d cos (a'- a) - siii d 
siii did- tg 6' cos d" cos (all- ci') 
A" = A .  - . 
1 1 I t g  d'cos D'ros (.'-A') - sin  D' 
sin dN- fg 6' cos d" COE (a"- a'7 + k2 (P-t) ( t l l - d )  (= - ;.> R' . 
or, if preferred, 
Rid c0.s D" sin (A"-A') 
R cos D X ( 6 - A )  
sill (8'- d) r d t  (a'- a) - sin (d'+ d) sin2& (a'- a)  
sit1 (d"-d') cos'+ (zr -  a') -+ siin (d" + d') siiP% (a"- a') = A .  * 
1 .si/a (d'- D') MIS"& (&'-A') - s i ~ t  (d'+ D') ,672'4 (.'-A') + k2 (Pi- t )  ( to -  t') ( - $) R'. y m  (did- d') cos2 & (a''- a') + sit2 (d" + 6') s i t z 2 4  (d- a') R'3 
Disregarding a t  present the second terms, we  may start with 
or with 
R'ros 7J'siu(a'-A') 
A cos 6 sin ( ~ ' - a )  
351 
in the eqriittions given liefore, and to deduce its final value, 
by  comparing the two or more s e t s  of elements with the  
whole ser ies  of observations etc. 
I n  concluding this paper, 1 have only to make the neces- 
sa ry  statement regarding the construction of the following tables. 
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the ]inlit of uncertainty does not  exceed the  usual half unit 
liY a few hundreths-  
The development of the tahular quantities into series, 
which 1 have employed, is a s  follows : 
Puttiug (or= sin2% = and $ y  = {, we have 
r +  r" 
vations i n  hand, it will he 
the elements by employing 
by sulistituting 
[++'I r" sin (v"-v') 
[ r r' 1 r s i r i  (0'- w) 
- ~- - -  
best to repeat the calculation of 
the value of IM, which is found 
I n  order to insure the correctness of the last figure of 
decimals as far a s  practicable, the computation of the tabu- 
l a r  values has  heen carried to a t  least two places farther 
than those given. It is only i n  a few cases towards t h e  
end of the tables ,  that 1 have been left i n  doubt, whether 
* 
774-. . . 1 367  97 1 --z---. 3 1 
302400 ' - 1814400 60 '- 2 8 0  
m 187 413  1429519 
60  840" + Gr3 + 42336000 
= l - -  
- - _  Hence log&  
s". . . ] 19087 a"-- s4 + -19 
36864 185794560 
s5 +. . . ]  17 426947 
2 4  46448640 
35 +. . . y4 + - 2258887 1 27 341 1 15477 log qZ/) = log - 
6k $- f Y + %  3' + 2j2o0Y3 + 5 1744000 5605600000 
T h e  tdhular values of log Q and loe9T(y) and also of 
Z O , ~  x are  yet  affected by the uncertainty of the adopted value 
of log k. When, some four years ago, I coniprited a part of 
the present tables, I adopted log k = 8-2355814.722,  a s  it 
seented to nie safest to employ i n  its determination the length 
of the sidereal year 365'2563582 from Hcrnsen and Olufsen's 
Solar Tables and Encke's mass of the Earth 55&3i' increa- 
sed by adding the mass of the Moon to 53&;fiVH or ?---I---, J a a 1 7 9  
according a s  the latter is taken = & j  fronr the Solar Taliles 
or = & from Peters's constant of nutation. A s  the Solar 
Parallax, on which the mass 35&5f depends, has  since been 
proved to be too small  and the mass must be  increased, I 
have been in doubt, which value to accept. But a s  I have 
not yet seen more than part of all the evidence, which bears 
upon the point ,  and a s  the question seenis certainly still 
unsettled, 1 have preferred to retain the  value of 109 k given 
above, leaving it to the computer's own judgment to adopt 
another. If for instance LeVerrier's Si&niiT i s  accepted a s  
the niass of 6 + c, the last figure of log Q, l o g T ( y )  and 
log% must be  inrreased by 0'8 or about one unit. 
A. Murth. 
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T A B L E  I .  
554 
- 
e 9,- 
~~ 
7 -40 
7-50 
7.60 
7,70 
7.80 
7.90 
7 '92 
7-94 
7'96 
7.98 
8.00 
8.02 
8.04 
8.06 
8.08 
8.10 
8.12 
8 -14  
8.16 
8.18 
8.20 
8 '22 
8'24 
8 -26  
8.28 
8.30 
8.32 
8 -34  
8 -36  
8.38 
8 -40  
8 - 4 2  
8 '44 
8.46 
8-48 
8.50 
8 - 5 2  
8.54 
8 -56  
8 - 5 8  
8'60 
8 '61 
8.62 
8.63 
8.64 
8'65 
8.66 
8.67 
8-68 
8'69 
8 -70   
65rBd. 
log Q 
- -__ __ _______ 
1.4633884 
3884 
3882 
3881 
3878 ; 
1.4633874 
3873 
3872 
3870 
3869 
1 '463 3867 
3865 
3861 
3864 ; 
3b59 ; 
3854 ; 
3848 2 
3836 ; 
1.463 3857 
3851 
3844 
1.463 3840 
3831 
3825 
3820 
1.463 3813 
3806 77 
3799 
3790 
3781 
1.463 3771 
3760 
3720 i: 
374s l2 
3735 l3 
1.463 3704 
3ti68 
3624 26 
3585 i2 
3647 ;; 
1.463 3598 
3571 
3556 l5 
3540 i: 
1.4633524 17 
3507 
3471 20 
3451 20 
3489 18 
1.463 3431 
8.734 695 
695 
695 
696 
697 
8'734 ti99 
699 
700 
700 
701 
8.734 702 
702 
703 
704 
705 
8.734 706 
707 
708 
709 
711 
8.734 713 
714 
716 
718 
721 
8'734 723 
726 
729 
732 
736 
8.734 740 
744 
749 
755 
760 
5.734 767 
774 
781 
790 
799 
5'734 SO9 
814 65 
820 
826 E 
832 
3 
3 
3 
4 
4 
4 
5 
6 
5 
7 
7 
7 
9 
9 
5-734839 - 
846 
853 
860 
868 
5-734 876 
log 9% 
. 
7'65551 
7'65551 
7'65951 
7'65551 
7'65551 
7'65551 
7.65551 
7.65551 
51 
50 
50 
50 
7.65550 
7.65550 
50 
50 
50 
50 
7.65549 
- 
k 7  P 
_-- 
8.5624 
8.6624 
8'7ti24 
8-8624 
8'9624 
9.0624 
9'0824 
9'1024 
9'1224 
9'1424 
9'1624 
9'1824 
9 ' 2024 
9'2224 
9.2424 
9.2024 
9.2824 
9.3024 
9.3224 
9.3424 
9.3624 
9'3824 
9.4024 
9-4224 
9'4424 
9.4624 
9-4824 
9.5024 
9'5224 
9'5424 
9'5624 
9-5824 
9'6024 
9.6224 
9'6424 
9.6624 
9.6824 
9-7024 
9.7224 
9'7424 
9.7624 
9'7724 
9.7825 
9'7925 
9,8025 
9.8125 
9.s225 
9'8325 
9'8425 
9'8525 
9.8625 
- 
I0.q u 
- ~ 
1.4634 
1.4634 
1.4634 
1.4634 
1-4634 
1.4634 
1.4634 
34 
33 
33 
33 
1.4633 
1.4633 
1-4633 
1.4633 
- 
1 Q  
Y G  
-~ ~. __
8 -70  
8.71 
8.72 
8 -73  
8.74 
8.75 
8.76 
8 '77 
8 '78 
8 '79 
8.80 
8.81 
8.82 
8.83 
8.84 
8 '85 
8 86 
8.87 
8-88 
8.89 
8.90 
8 91 
8.92 
8 '93 
8.94 
8.950 
8-952 
s-954 
8.956 
8.958 
8.960 
8'962 
8'964 
8'966 
8.968 
8-970 
8'972 
8'974 
8,976 
8.978 
8.980 
8.982 
8 984 
8.986 
8'988 
8'990 
8'992 
8'994 
8-996 
8'998 
9.000 -
log Q 
_____ - ____ 
1'4633431 22 
3409 22 
3387 24 
3363 25 
3338 25 
1-4633313 
3286 g i  
3257 
3228 i y  
3197 33 
1.4633161 34 
3130 35 
3057 
3018 i; 
1.4632977 42 
2935 
2843 49 
1.4632742 54 
2688 56 
2632 
2512 
2510 Ez 
1.4632446 14 
2432 13 
2419 14 
2405 14 
2391 13 
1.4632378 14 
2364 
2349 iz 
2335 
2321 15 
2292 l4 
2277 l5 
2262 l5 
2247 i: 
2217 16 
2185 
2170 i2 
1.4632154 
2138 i! 
2121 
2105 16 
2089 i; 
3095 38 
2890 ;; 
2794 52 
1.463 2306 
1.4632232 
2201 16 
1.463 2072 
lo9 Dl 
_____ __ 
8.734 876 
885 : 
894 
903 lo 
913 10 
8-734923 11 
8.734983 13 
8.734996 
8'735010 15 
025 16 
16 
8'735057 17 
074 
8.735151 22 
173 
195 g: 
21 9 
244 g i  
8.735 269 
275 56 
280 
286 
291 
8.735297 
302 
308 
313 
319 
8-735 325 
331 
337 
343 
349 
8'735355 
361 
367 
373 
379 ; 
9'735386 
392 
399 
405 
412 
3.735 418 
- 
log Q 
____ 
7-65549 
49 
49 
49 
49 
7.65549 
40 
49 
49 
49 
7-65548 
4s 
48 
48 
48 
7.65548 
4s 
47 
47 
47 
7.65547 
47 
46 
46 
46 
7.65546 
45 
45 
45 
45 
7'65545 
45 
45 
45 
45 
7.65545 
45 
45 
45 
45 
7.65545 
45 
45 
45 
44 
7.65544 
44 
44 
44 
44 
7.65544 
9-9125 
9'9225 
9'9325 
9'94'16 
9'9526 
9.9626 
9'3726 
9'9fi26 
9'992ti 
0'0026 
0'0126 
0.0226 
0 0327 
0'0427 
0'0527 
0'0627 
0'0727 
0.0827 
0'0928 
0'1028 
0-1128 
0'1148 
O'llti8 
0*ll8S 
0.1208 
0'12'28 
0'1248 
0'1268 
0'1288 
0.130s 
0.1328 
D.1348 
0'1368 
0'1388 
0'1408 
0'1429 
D'1449 
0.1469 
3-1489 
3.1509 
3-1529 
3 1549 
3.15639 
3.1589 
3'1609 
3.1629 - 
1-4632 
1 ' 4632 
1.4632 
1.4632 
1.4632 
1'4631 
1'4631 
1'4631 
1.4931 
1-4631 
1.4631 
1.4631 
1 4630 
1.4630 
1.4630 
1'4629 
1'4629 
1'4629 
1.4629 
1-4629 
1-4629 
1 -4629 
1-4629 
1 * 4629 
1'4629 
1 4628 
1-4628 
23 
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356 
9.100 I 
log Q 
- . ._ - 
~ - ~  
1.463 2072 
2055 l7 
202 1 
2004 ii 
2038 ;; 
19ti9 1; 
1951 18 
1.4631986 
1933 
1.463 1897 
1878 l9 
18110 :y" 
1841 
1.463 IF03 
1783 20 
1764 $: 
1744 
1724 i: 
1684 z: 
1643 21 
1.4631601 21 
1.363 1704 
1664 21 
1ti22 21 
1580 
1559 
15J7 zi 
1515 22 
1471 22 
1449 ' 
23 
1.463 1 4  93 
1426 23 
1403 23 
1334 24 
1286 24 
1.463 1380 
1357 f i  
1310 
24 
1.463 1262 25 
1237 
1-463 1138 
1087 
1.463 1008 
lo9 Dl 
_____ 
~ - 
8.735418 
425 
432 
439 
446 
8.735453 
fit10 
4(i7 
474 
481 
8'735488 8 
496 
503 
511 
518 
S.735526 
533 
541 
5:19 
557 
8'735 563 
5s1 
589 
8 
573 ; 
8 
598 b: 
8.735 606 
614 
ti23 
ti31 
ti40 
8.735 649 
(i58 
li67 
676 
685 
S'735ti94 
713 
7 2 2  
731 
8.735741 
751 
761 
770 
780 
703 10 
8'735790 11 
832 
5'735 842 
k 9  Q 2  
~- 
7.655 44 
44 
4 4  
44 
44 
7.655 44 
44 
44 
43 
43 
7.655 43 
4 3 
43 
43 
43 
7'655 43 
43 
43 
43 
43 
7'655 43 
43 
42 
42 
42 
7.655 42 
4 2 
42 
42 
42 
7'655 42 
42 
42 
41 
41 
;'ti55 41  
41 
41 
41 
41 
7'655 41 
41 
41 
41 
40 
7.655 40 
40 
40 
40 
40 
1'655 40 -
- 
Is9 ,u -_ __ 
0.1629 
0'1649 
0 1669 
0.1689 
0'1709 
0.1729 
0.1749 
0.1769 
0.1789 
0.1809 
0.1830 
0'1850 
0.1570 
0 IS90 
0.1910 
0'1930 
0.1950 
0.1970 
0.1990 
9'2010 
9.2030 
3.2050 
0'2070 
0.2090 
0*2110 
0.2130 
0'2151 
0.2171 
3.2191 
3'2211 
0.2231 
3.2251 
3.2271 
0-2291 
3.2311 
0.2331 
0.2351 
0.2371 
0.2391 
0'2411 
3.2431 
0.2452 
0'2472 
0.2492 
0'2512 
3'2532 
3'2552 
3'2572 
3'2592 
1.2612 
3.2632 -
- 
ley w 
1-4625 
l'4ti28 
1.4628 
1.4628 
1.4628 
1.4628 
1.4027 
1 -4ti27 
1.4627 
1 * &j27 
1.4627 
1'4627 
1'4627 
1'4626 
1 '4626 
1.4626 
1'4626 
1'4626 
1.4626 
1'4625 
1 -4ti25 
1 *4625 
1.4925 -
- 
I e  
9,+,e 
~ 
9.100 
9.102 
9.104 
9.106 
9.108 
9.110 
9.112 
9.114 
9 . l l t i  
9.118 
9.120 
9'122 
9-124 
9.128 
9.128 
9 ' 130 
9.132 
9.134 
9.13ti 
9'138 
9.140 
9.142 
9.144 
9 . 2 4 8  
9.148 
9.150 
9.152 
9.154 
9.156 
9.155 
9-160 
9.1ti2 
9.164 
9-lt i6 
9.ltiS 
9.170 
9.172 
9.174 
9.176 
9.178 
9'180 
9.182 
9.154 
9.186 
9.188 
9.190 
9.192 
9.194 
9.196 
9.198 
9.200 - 
4 0 
. __ ~ - 
1.463 1008 
1.463 0872 
0844 28 
081ti ;; 
0757 
0758 :: 
1.463 0729 
0700 z: 
0670 
0640 :j0 
0610 ;; 
0549 ;; 1.463 05S0 
0518 0487 31 
0455 32 
0391 32 
0359 :7:L 
@A93 33 
32 
1.463 0423 
03d6 ;; 
0192 ;; 
0158 0123 35 
1.463 0053 3 5  
35 
1.463 0088 
1~4ti30017 " 
1.4629945 37 
1.462 9908 
9871 :; 
9834 
1.4629981 ;; 
9796 ;; 
9758 38 
9642 39 
9tio3 40 
95ti3 4o 
1.4629720 39 
39 
9tit;l 
1'462 9523 
9400 
9358 
1.462 9316 
4 Q l  
8,735842 11 
__ ~- -
ti53 
8.735896 11 
(?07 12 
941 12 
919 11 
930 11 
5'735953 12 
8'7359b5 11 
8'735988 12 
8.735976 
8.736000 12 
8.736 012 
024 l2 
037 l3 
049 l2 
12 
087 l3 
113 i: 
3*736i:! 13 
062 13 
100 l3 
126 14 
lti6 13 
8'73ti 074 
1bO i: 
14 
'4 3'736 208 222 
236 
250 
265 ii 
3.736 279 
308 
3.736 354 
385 
400 l5 
416 i: 
3T3G 432 
481 
3.736 514 
fog Q 
__ ~ ~- 
7,655 40 
4 0 
40 
3 $1 
:3!1 
7.655 3!) 
3 9 
3 9 
3 $j 
3 5) 
7.655 39 
39 
38 
38 
38 
7%55 38 
38 
3 8 
38 
38 
7'655 37 
37 
37 
37 
37 
7.655 37 
3 7 
3 7 
36 
36 
7.655 36 
36 
36 
3 (i 
36 
7'655 35 
3 5 
35 
35 
35 
7.655 35 
34 
34 
3 4 
34 
7'655 34 
34 
34 
33 
33 
7.655 33 
- 
1 9  F1 
- _ _ ~  .~ ~ 
0 . 2 6 3  
0.2642 
0'2ti72 
0,2692 
0.271 3 
0.2733 
0.2753 
0.2-" 1 1 . 3  
0 .  27 93 
0.2513 
0.2833 
0.2853 
0.2873 
0-2893 
0'2913 
0.2934 
0.2954 
0.2974 
0.2394 
0.3014 
0.3034 
0.3034 
0 .3074 
0.3094 
0 3114 
0 ' 3 134 
0.31 5 5 
0.3175 
0.3195 
0 3215 
0.3235 
0.3235 
0.3275 
0.3295 
0.3315 
0.3336 
0.3.356 
0.337ti 
0.339ti 
0.3416 
D.3436 
0.3456 
[) .3476 
0.3496 
0.3517 
0.3537 
J.3557 
3.3577 
3.3597 
3-3617 
3.3G37 - 
- 
log w 
_. __ ~- 
1.4625 
1.4625 
1.4625 
1.4625 
1 4ti25 
1.4b24 
1.4624 
1 -4624 
1.4624 
1.4624 
1 '4624 
1.4V24 
1 '4623 
1.4623 
1 '4b23 
1'4023 
1 '4(i23 
1 4623 
1-4622 
1.4622 
1'4b22 
1.4622 
1.4b22 
1.4621 
1.4621 
1.4621 
1.4621 
1.4620 
1.4620 
1 .4620 
1 .4620 -
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358 
- 
e b r+r" 
~ 
9.200 
9.202 
9.202 
9 203 
9'204 
9.205 
9.206 
9.207 
9.208 
9.209 
9.210 
9.211 
9.212 
9.213 
9'214 
9-215 
9.216 
9.217 
9,218 
9.219 
9.220 
9.221 
9.222 
9'223 
9.224 
9.225 
9.226 
9.227 
9'228 
9'230 
9.231 
9 "232 
9'233 
9'234 
9'235 
9.236 
9.237 
9'238 
9.239 
9'240 
9'241 
9'242 
9.243 
9.244 
9.245 
9.246 
9.247 
9.248 
9'249 
9.250 
* 9'229 
-
1,462 9316 
9273 
9252 :; 
9295 ;; 
9230 21 
1.462 9209 
9157 ;; 
91b5 
9143 ;z 
1.462 9099 22 
9121 22 
9010 ;; 
8919 ;; 
1,462 8987 
8964 23 
8942 22 
SSYti 24 
8802 24 
1.462 8872 
8826 
8779 ;; 
1-462 8755 
8731 24 
8707 24 
8683 2:
Sb59 24 
1.4628635 
8586 
8561 ;; 
25 
8537 
1.462 S512 
8610 ;; 
s4s7 25 
sa11 2 j  
84ti2 25 
S436 2; 
1.462 8386 
8360 ;: 
8335 
8309 ;: 
8283 26 
1.4628257 26 
8231 
S204 ;i 
8178 27 
8151 26 
1.4628125 
l0.9 Q, 
- ~ ~ ___  ~~ 
8'736514 
512 
531 
539 
8,736 556 
574 t: 
582 
591 
8'736600 
bO9 
625 
62ti 
635 
S'736ti44 
(jti2 
671 
b5l 
6.736690 
ti99 
718 
727 
8'736736 
746 
755 
765 
653 <] 
70s 10 
774 10 
80.3 10 
8.736784 
794 
813 
823 
6.736833 
543 
852 
862 
872 10 
3'736882 11 
923 11 
893 
903 
913 :: 
3-736 934 
954 
965 
975 11 
3.736 986 
- 
log a, 
~- - 
7.655 33 
33 
33 
33 
33 
7.655 33 
33 
32 
3 2 
32 
7.655 32 
32 
32 
32 
32 
7.655 32 
32 
32 
31 
31 
7.655 31 
31 
31 
31 
31 
7.655 31 
3 1 
31 
30 
30 
7.655 30 
30 
30 
30 
30 
7.655 30 
30 
30 
30 
29 
7-655 29 
29 
29 
29 
29 
1.655 29 
29 
29 
28 
28 
1.655 28 -
- 
log p 
-~ 
~ ~~ 
0'3637 
0'3647 
0 . 3  b57 
0 '3titi5 
0 '3678 
0 . 3  ti88 
0 .:it; 9s 
0'3708 
0 . 3 i  1 S 
0'3728 
0.3738 
0.374:: 
0.3758 
0'37tiS 
0'3772 
0.3788 
0.3798 
0 - 3808 
0.3819 
0'3829 
0.3839 
0'3849 
0'3859 
0.3869 
0'3879 
0.3889 
0.3899 
0.3909 
0'3919 
0'3929 
0.3939 
0'3949 
0'3960 
0'3970 
0'3980 
0.3990 
0'4000 
0.4010 
0'4020 
0'4030 
0'40$0 
0'4050 
0.4060 
0'4070 
0'4080 
0'4091 
0'4101 
0'4111 
0'4121 
0'4131 
0.4141 -
I
log v 
- ~.
1.4620 
1 '4620 
1'4620 
1.4620 
1'4620 
1'4ti20 
1.4619 
1.4619 
1.4019 
1.4619 
1'4619 
1.4ti19 
1.4618 
1.4618 
1-4618 
1-4618 
1-461s 
1.4618 
1.4617 
1'4617 
1.4617 
1'4617 
1.4617 -
r e  9 -  
9.250 
9'251 
!).252 
9'253 
9-254 
9.255 
9.256 
9.257 
9-258 
9.259 
9-260 
9.261 
9.262 
9.263 
9'264 
9'265 
9.266 
9.267 
9.268 
9'269 
9.270 
9'271 
9.272 
9'273 
9'274 
9'275 
9.276 
9'277 
9'278 
9'279 
9.2S0 
9.281 
9'282 
9.283 
9'284 
9.285 
9.286 
9,257 
9.288 
9.289 
9-290 
9.291 
9.292 
9.293 
9.294 
9.295 
9.296 
9.297 
9.298 
9'299 
9.300 
~ ~~ ' + r  - 
-
log Q 
_____ - _ _  ~  
1.4628125 27 
8098 27 
SO71 27 
8044 27 
8017 27 
1.4627990 28 
7962 27 
7935 28 
7879 28 
7823 28 
7795 28 
7767 29 
7?38 28 
7907 28 
1.4627851 28 
1.4627710 29 
70'81 29 
7652 29 
7ti23 29 
7594 29 
1'4627565 29 
7506 30 
7536 30 
7447 30 
7387 31 
7476 29 
1-4627417 30 
7356 30 
7326 31 
7295 30 
1.4627265 31 
7234 31 
7203 31 
7172 31 
7141 32 
1.4627109 31 
7078 32 
7046 32 
7014 32 
6982 32 
1.4626950 32 
6918 32 
6886 
6853 i: 
6820 33 
1.462 6787 
6754 i; 
6721 
6688 1; 
6654 33 
1.462 6621 
~ 
Zoq 523.1 
_-__ -~ __. - 
8.736 986 
8.736996 i! 
8'737007 
8'737018 
8'737028 11 
5,737 039 
8'737 094 
127 
139 
8'737150 
173 
184 :: 
12  195 
8'737 207 
219 if 
242 
254 i; 
8-737 266 
278 i: 
2S9 
301 l2 
314 il 
161 12 
230 12 
8.737 326 
8.737 387 
412 
8.737 450 
13 
501 iz 
8'737514 13 
527 
553 
567 :! 
3.737 580 
- 
k7 Q2 
. -___ 
7.65528 
28 
28 
28 
2s 
7.655 28 
28 
27 
27 
27 
7'655 27 
27 
27 
27 
27 
7.655 27 
26 
2ti 
26 
26 
7.655 26 
26 
26 
26 
26 
7.655 25 
25 
25 
25 
25 
7.655 25 
25 
25 
24 
24 
7.655 24 
24 
24 
24 
24 
7'655 24 
23 
23 
23 
23 
7'655 23 
23 
23 
23 
22 
7'655 22 -
7 
lo9 p 
- - ~ ~- 
0.4141 
0.4151 
0 . 4 1 b l  
0'4171 
0'4181 
0.4191 
0'4201 
0'4212 
0'4222 
0'4232 
0'4242 
0.4252 
0.4262 
0.4272 
0.4282 
0'4292 
0-4302 
0.4312 
0.432% 
0.4333 
0'4343 
0'4353 
0.4363 
0.4373 
0.4383 
0'4393 
0.4403 
0.4413 
0 ,4423 
0'4433 
0'4444 
0 - 44 54 
0'4464 
0'4474 
0'4484 
0'4494 
0'4504 
0'4514 
0'4524 
0,4534 
0.4545 
0'4555 
0'4565 
0'4573 
0'4585 
0.4595 
0.4605 
0'4615 
0.4625 
0.4635 
0'4646 
- 
log v 
- -~ - .
1.461: 
1.4tilf 
1 .$ t i l t  
1 .461t  
1 -9 t i l l  
1.461t 
1 .46lf  
1.4tilC 
1.4tiIt 
1.4615 
I'Sti1S 
1.4615 
1.4615 
1.4615 
1.4ti15 
1.4615 
1.4614 
1.4614 
1.4614 
1.4614 
1.4614 
1.4614 
1.4614 
1-4613 
1.4613 
1.4613 
1.4613 
1.4613 
1.4613 
1.4612 
1-4612 
23 * 
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360 
- 
e 
!9 r+rN 
~- 
~ 
9.300 
9'301 
9'302 
9.303 
9'304 
9.305 
9.3013 
9.307 
9'305 
9'309 
9-310 
9'311 
9'312 
9'313 
9'314 
9-315 
9.316 
9'317 
9'318 
9'319 
9.320 
9'321 
9'322 
9'323 
9.324 
9.325 
9.326 
9'327 
9'328 
9'329 
9.330 
9.331 
9.332 
9-333 
9'334 
9.335 
9'336 
9'337 
9'336 
9'339 
9.340 
9'341 
9'342 
9 343 
9'344 
9'345 
9-346 
9'347 
9.346 
9'349 
9-350 i 
fog Q 
- 
1-4626621 34 
6587 34 
6553 
6519 95" 
6464 34 
6415 35 
6381 :; 
6346 
6311 $ 
6240 :: 
6204 36 
GI ti6 
6132 $ 
1.4626096 36 
6060 36 
6024 37 
5987 
5950 i; 
1'462 6450 
1.462 6275 
1-462 5913 
5576 ;; 
5830 38 
5764 38 
5801 37 
1.4625726 38 
5688 36 
5650 39 
5611 36 
1.4625534 39 
5495 
5456 ;: 
5417 40 
5573 39 
5377 4o 
1.462 5337 
5296 ii 
5256 41 
5217 40 
5177 41 
1'4625136 4l 
5095 41 
5013 
4972 
5054 41 
1.4624930 41 
4889 42 
4847 43 
4804 
4762 :; 
1-462 4720 
k? Dil 
_ _ _ _ _  
8.737 580 
593 ;; 
634 ;; EiE 13 
6'737647 14 
$: 14 
688 i; 
702 14  
8'737 716 
730 
744 
756 l4 
772 i: 
6.737 787 
801 it 
815 
644 15 
830 ;; 
873 ;; 
928 ;; 
6.737 659 
866 
903 l5 
8'73'7 933 
8'737 947 14 
8'737963 l6 
6.737978 ig 
8'736006 15 
023 
039 ig 
054 
070 ig 
8'737993 15 
8'736 085 
117 
133 i: 
149 16 
6-736165 16 
161 
197 l6 
213 l6 
229 i; 
6.736245 17 ;E 16 
295 l7 
312 iz 
101 ;; 
8.738 326 
- 
k9 Q* 
7.655 22 
22 
22 
22 
22 
7-655 22 
21 
21 
21 
21 
7.655 21 
21 
21 
20 
20 
7'655 20 
20 
20 
20 
20 
7.655 19 
19 
19 
19 
19 
7'655 19 
16  
16 
16  
16 
7-655 16 
18 
18 
17 
17 
7.655 17 
17 
17 
17 
16 
7-655 16 
16 
16 
16  
16 
7-655 15 
15  
15  
15  
15  
7'655 15 -
- 
lo9 P 
.~ - 
0.4646 
0'4656 
0.4666 
0'4676 
0'4686 
0 * 4696 
0.4706 
0'4716 
0'4726 
0'4736 
0.4747 
0'4757 
0.4767 
0'4777 
0-4767 
0'4797 
0'4607 
0'4617 
0'4838 
0.4846 
0.4856 
0.4868 
0'4878 
0'4886 
0.4898 
0 - 4908 
0'4916 
0'4929 
0-4939 
0'4949 
0 4959 
0.4969 
0'4979 
0'4989 
0'4999 
0+5010 
0'5020 
0 5030 
0'5040 
0.5050 
0'5060 
0-5070 
0-5060 
0'5091 
0'5101 
0.5111 
0'5121 
0'5131 
0.5141 
0.5151 
0.4827 
- 
l0.Y 
__ -- 
1'4612 
1'4612 
1'4612 
1'4612 
1'4ti12 
1.4611 
1.4611 
1.4611 
1.4611 
1.4611 
1.4610 
1.4610 
1'4610 
1'4610 
1'4ti10 
1.4609 
1-4ti09 
1 *4609 
1.4609 
1.4609 
1.4606 
1.4608 
1 '4606 
1.4608 
1.4608 
1-4608 
1 -4608 
1'4606 
1-4607 
1.4607 
1'4607 
1.4607 
1 '4606 
1-4606 
1 * 4606 
- 
r e  
.q r+r" 
~~~ _ _  
9'350 
9.351 
9'352 
9'353 
9'354 
9'355 
9'356 
9'357 
9'358 
9'359 
9-360 
9.361 
9'362 
9'363 
9'364 
9'365 
9'366 
9-367 
9.368 
9'3ti9 
9'370 
9'371 
9'372 
9 '373 
9.374 
9'375 
9'376 
9'377 
9'378 
9'379 
9.380 
9 -381 
9.382 
9.383 
9'384 
9'385 
9'366 
9'387 
9'388 
9.389 
9'390 
9.391 
9-392 
9'393 
9'394 
9-395 
9.396 
9'397 
9'396 
9'399 
9.400 
0 
___- 
1.462 4720 
4677 i: 
4591 
4634 43 
1-462 4504 
4460 ii 
4416 44 
4372 
4327 
1.4624283 45 
4238 
4193 ig 
4146 46 
4102 46 
1-4624056 45 
4011 47 
3964 
3918 iE 
3872 47 
1.4623625 47 
3731 48 
3778 47 
3ti83 4s 
3635 47 
1.462 3558 
3539 
3491 48 
3443 49 
3394 49 
3296 5o 
1'4623345 49 
3246 
3196 g: 
3146 50 
1.4623096 50 
304ti 
2995 gi 
2944 
2893 gi 
2790 52 
2738 52 
2666 52 
2634 :i 
2526 53 
2475 55; 
2422 
2368 55; 
1.462 2842 
1.462 2581 
1.462 2314 
fog Q l  
~~ - 
8,738328 17 
362 17 
379 
396 :; 
8.738413 17 
345 17 
430 1s 
44s 17 
465 17 482 18 
8'738500 16 
18 
6.738 569 
607 i! 
625 
643 ;: 
6'738680 18 
698 
717 i: 
73-1 19 
8.738 773 
792 
810 
830 
661 19 
mr - 
' 3 :  19 
s49 19 
8.738 866 
887 
907 2o 
926 l9 
946 ;; 
8'738 965 
8'738985 ;: 
8'739 005 
6'739025 228 
6'739045 2o 
085 22; 
126 
146 i y  
8'739167 21 
8.739 065 
106 20 
186 20 
208 21 
229 21 250 21 
8-739 271 
k9 Q* 
-__~ ~- 
7.655 15 
14 
14  
14 
14 
7.655 1 4  
14 
1 3  
13 
13 
7-655 13 
13 
13 
12  
12  
7.655 12 
12  
12 
11 
11 
7.655 11 
11 
11 
10 
10 
7.653 10 
10 
10 
10 
09 
7.655 09 
09 
09 
09 
0s 
7'655 08 
0s 
08 
08 
07 
7-655 07 
07 
07 
06 
06 
7'655 06 
06 
06 
05 
05 
7.65505 
- 
4 P 
~ _ _  
~ 
0.5151 
0.5161 
0'5172 
0'5182 
0'5192 
0.5202 
0 5212 
0'5222 
0'3232 
0'5243 
0.5253 
0'5263 
0'5273 
0'5283 
0'5293 
0'5303 
0.5313 
0.5324 
0 5334 
0'5344 
0' 5354 
0'5364 
0'5374 
0 '.5384 
0. 5395 
0.5405 
0 .54 1 5 
0'5425 
0'5435 
0.5445 
0.5456 
0.5466 
0'5476 
0'5486 
0'549ti 
0'5506 
0'5516 
0'5527 
0.5537 
0'5547 
0'5557 
0'5567 
0'5577 
0'5588 
0'5596 
0-5606 
0'5618 
0'5628 
0.5638 
0'5649 
0.5659 -
- 
k 9  _- 
1.4606 
1-4606 
1.4606 
1.4606 
1-4606 
1.4605 
1'4605 
1 * 4605 
1.4605 
1 *4604 
1.4604 
1 -4604 
1 * 4604 
1-4604 
1-4604 
1 * 4604 
1 -4603 
1-4603 
1-4603 
1 .4602 
1.4ti02 
1-4tiO2 
1 .4602 
1.4602 
1.4602 
1'4601 
1 '4601 
1.4601 
1.4601 
1.4601 
1 *$GO1 
1.4601 
1-4600 
1 * 4600 
1'4599 
1'4599 
1'4599 
1'4599 
1.4599 -
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362 
Q 
b r+r' __- - -_- 
9,400 
9.401 
9'402 
9.403 
9.404 
9.405 
9.4Oti 
9.407 
9.408 
9.409 
9.410 
9.411 
9.412 
Y .413 
9.414 
9.415 
9.416 
9.417 
9.418 
9.419 
9.420 
9.Y'Ll 
9.422 
9.423 
9.424 
9.425 
9-426 
9-427 
9.426 
9-429 
9.430 
9.431 
9.432 
9.433 
9.434 
9.435 
9.43ti 
9.437 
9 * 436 
9,439 
9.440 
9.441 
9'442 
9.443 
9.444 
9.445 
9-446 
9.447 
9.448 
9.449 
9.450 
~ ~~ 
lo!7 0 
--- - __ 
1.462 2314 
1*4622041 56 
1985 55 
1930 56 
1874 
1817 zi
1.462 1761 
1704 z; 
1647 
1590 zi
1532 58 
1.4621474 58 
1416 j8 
1358 59 
1299 59 
1240 59 
1.462 1181 
1121 
1001 
0941 z: 
1.462 0680 
0819 :l 
0756 
0697 
0635 :; 
1.462 0573 
0510 E i  
044s 
0385 Ei 
0321 63 
1.4620258 
174620194 64 
1'4620130 66; 
1'462 0065 
1'4620000 66: 
1.4619935 
9670 ;: 
9804 
9736 z: 
9671 66 
1.461 9605 
67 
1.461 9266 
~~ ~- 
log Q 
____. -
6739271 22 
293 
314 zi 
335 22 
357 21 
4$4 22 
6.739 378 
400 
422 
486 54 
8.739468 22 
2 3 
6.739 600 
622 ;i 
635 23 
8-739 71 4 
737 23 
761 24 
764 23 
806 ;i 
6-739 831 
927 24 
24 
8.739 951 
8,740 000 
6'740025 25 
8'740049 f: 
6.740 074 
8.739976 ;; 
099 25 
149 25 
124 25 
174 ;: 
225 25 
251 ;: 
277 
302 2; 
8.740 200 
8.740 328 
355 27 
381 ;: 
407 
433 ;; 
8.740 460 
log s32 
-~ ~ _ _  __ - -  
7 .  ti5505 
05 
05 
04 
04 
7.65504 
04 
0 3 
0 3 
03 
7.65503 
03 
02 
02 
02 
7-65502 
01 
01 
0 1 
01 
7.65500 
7.65500 
7.65500 
7.65500 
7.65499 
7.65499 
99 
9 9 
9 9 
98 
7.65498 
9s  
98 
97 
97 
7.65497 
9ti 
96 
96 
96 
7.65495 
95 
95 
95 
94 
7.65494 
94 
94 
93 
93 
7.65493 
llv P 
-~ __ ~ 
0.5ti59 
0'56ti9 
0.5679 
0'5ti89 
0'5ti99 
0.5710 
0.5720 
0.5730 
0.5740 
0.5750 
0.5760 
0.5771 
0.5781 
0.5791 
0.5801 
0.5811 
0.5821 
0.3832 
0.5842 
0.5852 
0-5862 
0.5872 
0.5883 
0.5893 
0.5903 
0.5913 
0.5923 
0.5933 
0.5943 
0-5954 
0.5964 
0'5974 
0'5984 
0.5905 
0'6005 
0.6015 
0.tio25 
0. ti035 
0'604ti 
0.605 ti 
0'6066 
0.6076 
0'6086 
0. ti097 
0'6107 
0.6117 
0-6127 
0.6137 
0-6148 
O.ti158 
0.6168 - 
- 
log v 
.- 
~~ 
1 .a599 
1.4599 
1 .4598 
1.459s 
1.4598 
I .459S 
1.4598 
1.4598 
1.4597 
1 '4597 
1.4597 
1'4597 
1'4597 
1.4597 
1 'ik59ti 
1-4596 
1'4596 
1.4596 
1 ' 459lj 
1.4595 
1 '4595 
1 .a595 
1.4595 
1.4595 
1'4595 
1.4593 
1 .4.594 
1.4594 
1.4594 
1'4594 
1.4593 
1'4593 
1.4593 
1'4593 
1'4593 
1.4592 
1.4592 
1.4592 
1.4592 
1.4592 
1.4591 
1.4591 
1.4591 
1.4591 
1-4591 
1.4590 
1.4590 
1.4590 
1'4590 
1'4590 
1-4569 
- 
It Q 
J T+t" 
- __ 
9.450 
9.451 
9.452 
!I .453 
9'454 
9.455 
9.456 
9'457 
9'438 
9'459 
9-460 
9.461 
9.462 
9.4G3 
9.4ti4 
9.465 
9 466 
9'467 
9.468 
9.469 
9 . 4 7 0  
9.471 
9 * 472 
9'473 
9'474 
9.475 
9.47ti 
9.477 
9.478 
9'479 
9.480 
9-481 
9.482 
9.483 
9.484 
9.485 
9 - 486 
9-487 
9.488 
9*4s9 
9.490 
9-491 
9 * 492 
9.493 
9.394 
9-495 
9'496 
9.497 
9.496 
9.499 
9 * 500 -
~ 
log Q 
1-4G192Gti 6s 
9l!E3 69 
00.i9 6q 
b990 7o 
8819 70 
8779 71 
~-~ ~ ~- 
~ 
9129 
1.4618920 71 
8708 72 
8636 71 
1.4618201 74 
8053 7a 
790'1 75 
7753 li6 
7677 yti 
7525 77 
7370 7s 
74 8127 
7979 -- 
13 
1*4617529 7ti 
7601 76 
1 4617448 
7292 
7214 ;: 
7136 79 
1'4617057 79 
ti978 
6818 
6898 ;; 
6738 8l 
6494 8'2 
6412 82 
1.4616657 s1 
ti57ti 
6330 :: 
1-461 6247 
6164 ii 
6081 
5912 :i 
5742 " 
5571 s6 
5465 :: 
5997 s4 
1.4615626 
5657 85 
1.4615398 
109 Q 
~ -.- 
~~~ ~. 
8'740460 27 
487 27 
514 27 
541 27 
8.740595 27 
650 27 6377 2s 
8.740733 28 
7ti1 28 
817 28 
8.740874 26 
8.740902 29 
8'740931 29 
S'7309ti0 29 
8.740989 29 
8'741018 29 
047 
077 30 
106 29 
568 27 
622 28 
705 2 s  
789 28 
s45 29 
136 ;; 
6 -  741 166 
226 
256 i: 
287 30 
8.741317 
348 31 
379 31 
410 31 
441 ii 
503 31 
8 *741472 
535 32 
567 32 
599 ;; 
6.741 630 
663 33 
695 32 
727 32 
760 ii 
826 33 
859 33 
892 33 
925 tz 
8.741793 
6.741959 
- 
lo.9 Q! 
- ~ .- __ __ 
7.65493 
92 
92 
92 
93 
7.65491 
91 
91 
91 
90 
7-65490 
90 
59 
89 
89 
7.65486 
88 
88 
83 
87 
7.65487 
87 
86 
56 
86 
7.65485 
85 
85 
85 
84 
7.65484 
84 
83 
83 
63 
7.05482 
82 
52 
81 
81 
7.65481 
80 
80 
so 
79 
7.65479 
79 
76 
76 
76 
7.65477 
- 
log P 
~ - _ _  
0.6168 
0.6178 
0.6188 
0.6199 
0.ti209 
0.621 9 
0 .  ti229 
0.6240 
O*ti250 
0.6260 
0.6270 
0 .  62S0 
0.6291 
0.63!)1 
0*6311 
0.6321 
0.6332 
0.6342 
0.6352 
0.6362 
0.6372 
0.6383 
0.6393 
0. ti403 
0.6413 
0.6424 
0.6434 
0'6434 
0'6454 
0'6465 
0.6475 
0.64S5 
0.6495 
0ati506 
0-6516 
0'6526 
0.6536 
0.6547 
0.6557 
0.6567 
0.6577 
0.6586 
0.6598 
0.6608 
0.6618 
0'6629 
0'6639 
0.6649 
0.6659 
0'6670 
0'6660 - 
- 
log Y 
1.4589 
1.4589 
1.4589 
I ,4589 
1.45S9 
1'4588 
1'458s 
1.4586 
1.4588 
1 *4587 
1.4587 
1.4587 
1'4587 
1.4586 
1'4586 
1'4586 
1.4586 
I '$586 
1'4585 
1.4585 
1'4585 
1.4585 
1.45% 
1'4584 
1 *4584 
1 * 4584 
1.4584 
1.4583 
1 .4583 
1.4583 
1-4583 
1.4582 
1.4582 
1 '4582 
1.4582 
1.4581 
1'4581 
1.4581 
1 .4581 
1'4580 
1 .4580 
1'4560 
1'4580 
1.4579 
1-4579 
1.4579 
1.4579 
1.4578 
1 -4578 
1.4578 
1.4577 
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364 
e rfr" 
9.500 
9'501 
9'502 
9 ' 50.1 
9 ' 504 
9-505 
9'506 
9'507 
9.50s 
9'509 
9'510 
9.511 
9.312 
9.513 
9'314 
9'515 
9'516 
9'517 
9 51s 
9'519 
9'520 
9'521 
9.522 
9'523 
9'524 
9.525 
9.526 
9.527 
9.528 
9'529 
9.530 
9.531 
9,532 
9.533 
9.534 
9-535 
9'536 
9'537 
9'538 
9'539 
9'540 
9'541 
9'542 
9'543 
9'544 
9'545 
9 546 
9.547 
9.548 
9.549 
9'550 
zoy 0 
- -- - - -  
1.4615398 s7 
5321 
51.15 
5046 89 
1.4614957 s9 
4868 
4b88 
4778 ;; 
1.4614506 91 
4413 92 
42.30 93 
1.4614044 94 
3656 94 
3ti6ti 95 
1.4613571 96 
3376 
3281 ;; 
3184 9s 
1'4613086 99 
43'23 93 
4137 93 
3950 94 
3762 96 
3475 97 
1.461 2589 101 
2387 102 
2183 103 
1.461 2080 
1977 
1873 
1769 
lbb4 i:; 
1.461 I558 105 
1453 107 
1340 107 
1239 
1132 
1.461 1024 
09lij 
0507 i: 
0697 
0587 iiy 
2488 101 
2285 IO2 
1.461 0476 
5.741 939 
3.741 992 33 
3'7420'2ti 34 
5'742 Oh0 $ 
3.7420!44 3j 
5.742 129 
19s  232 31 
267 35 
35 
5.742302 36 ;;; 35 
;;; 35 3ti 
3ti 
516 $ 8.742 480 
553 3ti 
559 37 
626 37 
699 31; 
8.742663 36 
737 
8.742849 
8'742687 $ 
8'742925 38 
6'742 963 38 
8'743001 39 
8-743040 
117 
156 i: 
196 39 
6'743 235 
275 4c 
314 3' 
354 ; 
395 il( 
475 4c 
557 41 
598 4z 
6'743 435 
516 i; 
8.743640 41 
681 
723 i; 
745 
607 t; 
8.743 849 
by El2 
- 
1.65477 
77 
77 
76: 
7ti 
7.654 75 
75 
75 
74 
74 
7'654 74 
73 
73 
73 
72 
7'654 72 
71 
71 
71 
70 
7'654 70 
70 
69 
69 
ti8 
7'654 65 
68 
67 
67 
66 
7'654 66 
G t i  
65 
65 
64 
7'654 64 
64 
63 
63 
62 
7.654 62 
ti2 
GI 
61 
60 
7.654 GO 
59 
59 
58 
58 
7.654 58 
log p 
-- - 
3'6680 
3 .  Iiti90 
3'6701 
0 . I171 1 
0'6721 
0'6731 
0. ti742 
0'6752 
0.ti7ti2 
0,6773 
0.6783 
0.67'33 
0.6803 
0'6814 
0.tit324 
0.6634 
0.6845 
0'6855 
0.68ti5 
0.6875 
0.6586 
O'ti896 
0.6906 
O'b917 
0.6927 
0-6937 
0'6948 
0. 6958 
0.69ti8 
0.6978 
0.6989 
0.6999 
0-7009 
0.7020 
0.7030 
0.7040 
0.7051 
0.7061 
0.7071 
0-70b2 
0.7092 
0.7102 
0'7113 
0'7123 
0'7133 
0.7144 
0.7154 
0'7164 
0'7175 
0.7185 
0.7195 
- 
Y 
~ ~- 
1'4577 
I .4377 
1'4577 
1'4377 
1.4570 
1'4576 
1'4576 
1'4576 
1.4375 
1'4575 
1'1575 
1'4574 
1 4574 
1'4574 
1'4574 
1.4573 
1.4573 
1 '4573 
1'4572 
1.4572 
1.4572 
1'4571 
1 '4571 
1.4571 
1-4571 
1 *4570 
1.4570 
1.4570 
1'4569 
1'45ti9 
1.4569 
1.4568 
1'45ti8 
1.45tiS 
1'4567 
1.4567 
1.4567 
1'4566 
1'4566 
1.4566 
1.4565 
1-4565 
1'4565 
1'4564 
1'4564 
1 -4564 
1'45ti3 
1'45ti3 
1.4563 
1'4562 
1.4562 
Q y -- 
1' + P" 
9.550 
9.551 
9'552 
0.553 
9'554 
9'555 
9'556 
9'557 
9.558 
9'559 
9.560 
9'501 
9'5ti2 
9.563 
9'564 
9.565 
9.56ti 
9'567 
9'5tiS 
9'569 
9.570 
9.571 
9'572 
9'573 
9.574 
9.575 
9.576 
9'577 
9.578 
9'579 
9.580 
9.581 
9.582 
9.583 
9.584 
9.585 
9.586 
9.587 
9 588 
9.589 
9-590 
9.591 
9.592 
9 * 593 
9'594 
9'595 
9.59ti 
9.597 
9'598 
9 599 
9 - 600 
~~ 
1.4til047ti 111 
1'4til03b5 111 
1'4ti10253 
1.461 0142 
1.4til 00'29 
1,4609915 113 
9SW2 
1.460 9341 
9224 Il7 
9107 iii 
8989 
6870 ii: 
8512 
8391 
8270 i;: 
8025 123 
7902 123 
1.4606146 
777s 124 
7ti54 124 
125 
1.460 7529 7404 125 
7277 127 
7151 126 
7023 i;: 
1.4606895 128 
ti637 
6507 I3O 
6377 
1.460 6245 
6114 iii z:i 133 
5714 iz: 
1.460 5579 135 
'6767 130 
1.460 4897 139 
4758 139 
4619 140 
4479 
4338 
1.4604197 
I.!/ a, 
5'743849 42 
5'743939 43 
8'743977 43 
- ~~~ 
~ 
8743891 43 
8'7440'20 43 
8.744063 44 
107 43 
150 44 
194 44 
23s 45 
372 45 
8.744"; 44 
417 ig 
462 45 
6'744507 46 
599 46 
645 46 
553 46 
691 46 
8.74% 737 
784 ;; 
631 47 
925 47 
8.744972 46 
8.745020 48 
8'745066 48 
8'745165 48 
6'745213 49 
360 5o 
6.745460 5o 
510 5o 
560 
661 51 
8'745712 51 
i!g 52 
866 g; 
52 
8'745970 53 
8'746 023 
8'746075 ;? 
8'746128 53 
8'746151 54 
8'746 235 
s78 47 
8'745116 $9 
262 49 
311 49 
410 50 
610 ;; 
~ ._..___ 
7.654 58 
57 
57 
56 
56 
7.654 55 
55 
54 
54 
53 
7.654 53 
52 
52 
52 
51 
7.654 51 
50 
50 
49 
49 
7'654 48 
48 
47 
47 
46 
7.654 46 
45 
45 
44 
44 
7'654 43 
43 
42 
42 
41 
7.654 41 
40 
39 
39 
38 
7'654 38 
37 
37 
36 
36 
7'65435 
35 
34 
33 
33 
7 65432 -
hq [I 
._ ~ 
~~ 
1-7195 
1-7206 
).721ti 
1,7226: 
1-7237 
1.7247 
1.7258 
1'7266 
1.7278 
3'7289 
1.5299 
3.7309 
3'7320 
3.7330 
3'7340 
0.7351 
0.7361 
0.7372 
0.7382 
0.7392 
0.7403 
0'7413 
0'7424 
0-7434 
0.7444 
0.7455 
0'7465 
0.7475 
0 7486 
0.7496 
0.7507 
0'7517 
0'7526 
0'7538 
0'7548 
0'7559 
0'756s 
0'7580 
0'7590 
0.7600 
0.7611 
0-7621 
0.7ti32 
0'7642 
0'7653 
0.7663 
0'7673 
0'7684 
0'7694 
0'7705 
0.7715 
1 *4562 
1.4562 
1-4561 
1.45til 
l-45ti l  
1-4560 
1.4560 
1.4560 
1.4559 
1.4559 
1.4559 
1.4558 
1.4558 
1'4557 
1.4557 
1.4557 
1.4556 
1-4556 
1.4556 
1'4555 
1.4555 
1'4554 
1'4554 
1'4554 
1.4553 
1.4553 
1 *4552 
1.455'2 
1'4552 
1'4551 
1.4551 
1.4550 
1'4550 
1 4550 
1.4549 
1.4549 
1.4548 
1.4548 
1.4547 
1'4547 
1-4547 
1.4546 
1.4546 
1 -4545 
1.4545 
1-4544 
1-4544 
1'4544 
1'4543 
1-4543 
1.4542 
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366 
e b T+r' 
_ _  ~ _ _  
9.600 
9 .  ti01 
9.602 
9.603 
9.604 
9.605 
9.006 
9.607 
9.608 
9 .  609 
9.610 
9.611 
9.612 
9.613 
9.614 
9.615 
9-616 
9.617 
9.618 
9 .GI9 
9.620 
9.  621 
9.622 
9.623 
9.624 
9'625 
9 .626 
9.627 
9'628 
9'629 
9.630 
9.631 
9.632 
9.633 
9.634 
9.635 
9.636 
9.637 
9.638 
9.639 
9.640 
9*ti41 
9.642 
9.643 
9. 644 
9.645 
9.646 
9.647 
9'648 
9.649 
lf?9 0 
- - -  __ 
~ - 
1.4604197 142 
4055 143 
3912 
1.4603480 146 
3334 
1'4602745 149 
2596 
2446 iz: 
2295 
2143 i:; 
1-4601991 153 
1838 154 
154 1530 156 
1374 156 
1'460121S 
1.4600(r26 
1'4600265 
1'4600104 l,!: 
1'459 9941 
1'459 9778 i:? 
1-459 9614 165 
9449 Iti6 
9283 166 
9117 168 
8949 168 
1.4598781 169 
8612 
8442 i;! 
8271 171 5100 
1.459 7927 173 
7549 
7404 ;;: 
7228 177 
1.4597051 177 
6874 
6695 179 
6515 
6335 i:i 
7754 *75 
1'459 6153 
109 Q l  
____ _ ~ _ _  
8-746 235 
342 
451 zi 
288 ;; 
396 54 
8'746505 55 
615 56 
671 56 
8'746783 56 
8'746839 56 
8'74ti895 57 
8.746952 57 
560 55 
727 5(i 
6'747009 57 
6'747066 5s 
124 57 
181 59 
240 j g  
298 5s 
475 j y  
594 60 
' I  
3.747356 5g 
415 60 
534 
3'747654 60 
714 cil 
775 tiO 
835 b2 
897 til 
3'747958 62 
3'748020 6 2  
3'7480S2 (i2 
3'748 144 ti3 
3'748 207 ti2 
3'748269 64 
333 63 
39ti 64 
460 64 
524 ti4 
653 tij 
849 66 
3.748583 65 
718 ti5 
783 
3'748915 66 
i.748981 6(j 
3,749047 67 
3.749 114 ti7 
1.749181 68 
3.749 249 
- 
log Q, 
- -  ~ 
7.654 32 
3'2 
31 
31 
30 
7.654 29 
29 
28 
28 
27 
7.65426 
26 
25 
25 
24 
7.653 23 
23 
22 
22 
21 
iYj5120 
20 
I 9  
IS 
1s 
1.654 I 7  
17 
16  
15 
15 
1.654 14 
13 
13 
12 
11 
'$5411 
10  
09 
08 
08 
'%54 07 
06 
06 
05 
04 
'$54 04 
03 
0% 
01 
01 
"654 00 -
- 
l?7 P 
~~ 
~ ~- 
0.7715 
0.772G 
0.7736 
0.7747 
0."'- i 137 
0.7768 
0'7778 
0,778s 
0.7799 
0'7609 
0'7820 
0 ' 78.30 
0'7S41 
0,7851 
O"IH62 
0.7872 
0.7Sh3 
0 ' TS93 
0.7904 
0'7'314 
0.7925 
0.7935 
0.794ti 
0.7956 
0 .7  9 67 
0.7977 
0.71)SS 
0.7!19S 
0 ' 8009 
0~S019 
0'8030 
0'8040 
0.8051 
D.SOB1 
0.8072 
3.8083 
0'8093 
3.8104 
3.8114 
0.8125 
3.8135 
3.814ti 
1.815ti 
3 8107 
3-8178 
3'8188 
7.8199 
3.8209 
3'5220 
1'8230 
3.8241 -
cog v 
_ _  
1.4542 
1.45 I 2  
1.4542 
1 , 4 5 4 1  
1 .45!10 
1.4540 
1'4539 
1.4539 
1.4539 
1.4538 
1 .'I538 
1.4537 
1 . '1537 
1.3536 
1 -453ti 
1.4535 
1.4535 
1.4534 
1.4534 
1.4533 
1.4533 
1.4532 
1'4532 
L ,4501 
1'4531 
I-4530 
I. 4330 
1'45;?9 
1 .4529 
1.4528 
L.4528 
L . 4527 
L .4527 
I .4526 
1 .4525 
1.4525 
1 .4524 
i '4524 
L .45%3 
1.4523 
I 4522 
I .4522 
. G 2 1  
L .4520 ' .4520 
;4519 
-4519 
-4518 
.4518 
.4517 
'4516 
k 9  n1 
~~ ~ ~ 
~ ~~ - 
8.749 249 
3 1 7  
385 
522 :i 453 b' 
5.749 591 
660 61 
600 7 ,  
700 ; 
8'750084 ; 
871 7( 
8'749941 'i, 
8'750 012 
8'750 155 
8.750227 ;: 
8.750;X: 7f 
73 44G 73 
519 74 
593 74 
5'750667 75  
8'790722 74 
8'750816 76 
8'750592 75 
8'750967 76 
8751043 76 
119 77 
196: 77 
273 y7 
50ti 78 
584 79 
350 78 
8.751428 78 
663 79 
732 
8.751822 
8'7;1902 
5'751 982 s1 
5'7320ti3 81 
8,752144 81 
3.752225 8'L 
555 84 
9'752722 85 
S.752639 83 
3.752807 
9'752891 85 
5'752976 s6 
5'753 062 
~~ - 
7.65400 
7 * ti53119 
7 . (i5S99 
7 .  ti5398 
7.653Y7 
7.ti5396 
96 
95 
94 
93 
7.65392 
92 
91 
90 
89 
7-65389 
88 
87 
86 
85 
7.65385 
84 
83 
82, 
81 
7.65381 
80 
79 
78 
77 
7'65376 
75 
75 
74 
73 
7.65372 
71 
70 
69 
69 
7.65368 
67 
66 
t15 
64 
7.65363 
62 
61 
60 
59 
7.65358 
0.8241 
0.8252 
0.82ti'i 
0'8273 
0'8283 
0.8293 
O'S305 
0.8315 
0'8326 
0.833ti 
0.5347 
0'5358 
0'83BS 
0 8379 
0'8390 
0.8400 
0.8411 
0 842'2 
0.8432 
0.5443 
0.8453 
3'S464 
3'8475 
3.8485 
1'8496 
3'8507 
3'8517 
3.8528 
J ' 853!l 
1.8550 
3.8560 
J.8571 
1.8582 
1.8592 
1,8603 
1.8614 
l'Sti24 
1.8ti35 
).S646 
1.8657 
1.8ti67 
1'8675 
1.8659 
)'8700 
1-8710 
1-8721 
1.8732 
1.8743 
1'8753 
1.87ti4 
3.8775 -
log u 
~- ~. - 
1.45lti 
1.4516 
1.4515 
1.4515 
1.4514 
1.4513 
1.4513 
1.3512 
1.4512 
1'4511 
I .4510 
1.4510 
1.4509 
1 .450s 
1 ' 4508 
1.4507 
1.4507 
1.450G 
1'4505 
1.4505 
1.4504 
1.4503 
1 .4503 
1 .4502 
1'4501 
1 .4501 
1.4500 
1.4499 
1 *3499 
1 .4498 
1'4497 
1.4497 
1 *4496 
1.4495 
1.4494 
1.4494 
1.4493 
1 *4492 
1.4492 
1.4491 
1'4490 
1.4489 
1 '4489 
1.4488 
1 -4487 
1.4486 
1 *448ti 
1.4485 
1.4484 
1.4483 
1.4483 -
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r e  
9% 
-~  .  
9.700 
9'701 
9'702 
9.703 
9.704 
9'705 
9.706 
9'707 
9'708 
9.709 
9'710 
9'711 
9.712 
9.713 
9.714 
9.715 
9.716 
9'717 
9.718 
9.719 
9-720 
9.721 
9.722 
9.723 
9.724 
9.725 
9'726 
9.727 
9'728 
9'729 
9.730 
9.731 
9'732 
9.733 
9'734 
9.735 
9.736 
9.737 
9.738 
9'739 
9'740 
9'741 
9,742 
9'743 
9.744 
9.745 
9.746 
9.747 
9 * 746 
9.749 
9 750 
lo9 Q 
~ - 
1.4585794 
1 *4584604 
4362 242 
3874 245 
4119 243 
3ti29 245 
247 
3134 248 2ss4 250 
2633 251 
2381 z:g 
1'4582128 255 
1873 
1617 lz: 
1359 
1 *4583382 
1.4580640 261 
1.4580579 263 
1.4580316 265 
1.4580051 
1 -4579786 ;:: 
1.4579518 
9250 ;!: !f: 272 
8435 ;;: 
1.4578161 276 
7885 
7608 277 
7329 li: 
7049 2s2 
1 *4576767 
6484 283 
6199 ;:; 
5913 2s8 
5625 289 
1.4575336 291 
5045 293 
4752 294 
4458 295 
4163 297 
1.4573866 299 
3266 302 
2964 304 
2660 305 
3567 301 
1.4572355 
l?? Q 
5'753062 
147 85 
234 87 
407 ti 
563 i: 
89 
320 86 
6.753495 
8 753938 
8'754028 ;! 
8-754119 
8'754210 :: 
8'754301 92 
8 *754393 
764 ;; 
8'754858 94 
6'754952 95 
8.755047 
8.755142 :; 
8'755238 96 
6.755334 97 
431 
528 97 
625 :: 
8.755822 99 
8'755921 99 
8.756120 
723 99 
8.756020 100 
8'756220 101 
8.756321 102 
423 Id2 
525 102 
627 103 
730 103 
8.756833 104 
8.756937 
8'757041 105 
8.757146 105 
8'757251 106 
463 
570 i:i 
678 107 
5'757357 106 
765 109 
8'757694 
109 9 2  
7.65358 
57 
56 
55 
55 
7.65354 
53 
52 
51 
50 
7.65349 
48 
47 
46 
45 
7.65344 
43 
42 
41 
40 
7.65338 
37 
36 
35 
34 
7-65333 
32 
31 
30 
29 
7.65328 
27 
25 
24 
23 
7.65322 
21 
20 
19 
17 
7.65316 
15  
14 
13 
12 
7 *65310 
09 
08 
07 
06 
7.65304 
log ,u 
~ -. ~ 
3.8775 
D'878ti 
U.8797 
0,8807 
0.8818 
0.8629 
0.8840 
0.8851 
0.8861 
0.8872 
0 .  8883 
O'SSO4 
0'8Y05 
0.8915 
0.9926 
0.6937 
0-8948 
0'8959 
0.8970 
0 8981 
0.6991 
0.9002 
0'9013 
0.9024 
0.9035 
0.9046 
0'9057 
0.9068 
0'9079 
0.9090 
0.9100 
0.9111 
0.9122 
0.9133 
0.9144 
0.9155 
0.9166 
0.9177 
0.9188 
0.9199 
0.9210 
0.9221 
0'9232 
0'9243 
0'9254 
0'9265 
0'9276 
0.9287 
0.9298 
0-9309 
0.9320 
l y i  u 
1 .4483 
1 .4-1S2 
1.4'1S1 
1.4460 
1.4-179 
1.4479 
1,4478 
1'4477 
1'4476 
1'4475 
1-4175 
1'4474 
1'4473 
1 .447'! 
1.4471 
1.4470 
1'4369 
1'4469 
1.4468 
1 -4467 
1.4466 
1.4465 
1.4464 
1.4463 
1.4462 
1.4462 
1-4461 
1.4460 
1.4459 
1 4458 
1.4457 
1.4456 
1-4455 
1'4454 
1.4453 
1-4452 
1.4451 
1.4450 
1.4449 
1.4448 
1'4447 
1.4446 
1'4445 
1.4444 
1 .4443 
1.4442 
1.4441 
1-4440 
1.4439 
1 4438 
1'4437 
- 
-
e 
_ _  
~ 
9.750 
9.7.51 
9.752 
9.753 
9'751 
9.755 
9.756 
9'757 
9'755 
9.759 
9.760 
9.761 
9.762 
9.763 
9'764 
9'765 
9.766 
9.767 
9,768 
9'769 
9-770 
9.771 
9-772 
9'773 
9'774 
9.775 
9-776 
9'777 
9-778 
9,779 
9.780 
9.781 
9.782 
9 783 
9'784 
9'765 
9'786 
9.787 
9'788 
9 * 789 
9.790 
9.791 
9.792 
9'793 
9.794 
9.795 
9.796 
9.797 
9 * 798 
9.799 
9 * 600 - 
lo// Q 
_- __ ~ - _ _  
~ _ _ _ ~  -- .- 
1.4572355 307 
1740 311 
1117 314 
1*4570803 315 
2048 308 
1429 312 
1'457048S 317 
1.4570171 319 
1.4569852 320 
1.4569932 323 
88% 326 
1.4569209 324 
5559 327 
8232 330 
7902 331 
1-4567571 333 
337 6566 338 
6225 341 
1.4565887 342 
'456$:8 352 
3450 354 
3095 355 
2737 ::: 
2015 362 
1285 366 
0917 :;: 
1.4560547 372 
1-4560175 
1.4559801 374 
1 -4559425 376 
1.4559047 :i! 
1.4558666 
8283 3s3 
7512 387 
7122 ::: 
6337 394 
5941 396 
5143 t!: 
1.4562377 
1651 364 
7899 3s4 
1 *4556731 
5543 396 
1 *4554740 
___ - - _ _  
~~ - 
8.757894 
8.75800:) 
8.758112 llo 
8.758222 110 
8.758332 111 
8.755667 113 
8.755893 114 
8.758443 112 
8.758555 112 
8.758780 113 
8.759007 114 
12' 115 
115 
116 467 116 
6'759563 117 
8.759700 118 
8.759818 118 
8'759936 119 
8.760055 119 
8'760174 120 
294 121 
415 121 
536 121 
657 122 
6 -760779 
8'760902 i;; 
8 761026 124 
8'761150 124 
S.761274 126 
8'761400 125 
8-761525 127 
8.761652 127 
8'7b1779 128 
8.761907 128 
8.762035 
164 
293 igi 
424 130 
8'762686 132 
8.7b2818 133 
8.762951 133 
8.763084 
8'763218 i: 
8.763353 
8'7b3488 135 
8.763624 136 
8'7637tl  137 
8.763898 i:; 
8.764036 
554 132 
___ 
7.65304 
7.65303 
7.65302 
7.65301 
7.65299 
7'65298 
97 
95 
94 
93 
7.65292 
90 
89 
88 
86 
7.65265 
84 
82 
81 
SO 
7.65278 
77 
75 
74 
73 
7.65271 
70 
68 
67 
66 
7.65264 
63 
61 
60 
58 
7.65257 
55 
54 
52 
51 
7 * 65249 
48 
46 
45 
43 
7-65241 
40 
38 
37 
35 
7-65233 
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~- 
0.9320 
0.9331 
0'9342 
0'9353 
0-9364 
0.9375 
0'9387 
0.9398 
0.9409 
0.9420 
0.9431 
0.9442 
0.9453 
0'9464 
0.9475 
0.9487 
0.9498 
0.9509 
0'9520 
0'9531 
0.9542 
0.9554 
0-9565 
0'9576 
0'9587 
0.9598 
0'9610 
0'9621 
0'9632 
0.9643 
0'9655 
0.9666 
0-9677 
0-9689 
0.9700 
0*9711 
0'9722 
0'9734 
0.9745 
0.9756 
0.9768 
0.9779 
0.9790 
0'9602 
0'9813 
0'9825 
0.9836 
0'9847 
0.9859 
0-9870 
0.9882 
- 
log v 
1.4437 
1.4436 
1.4435 
1-4434 
1.4433 
1.4432 
1-4431 
1-4430 
1.4429 
1 *4428 
1'4427 
1.4425 
1 * 4424 
1 * 4423 
1.4422 
1.4421 
1'4420 
1.4419 
1-4417 
1-4416 
1.4415 
1'4414 
1-4413 
1'4411 
1-4410 
1.4409 
1'4408 
1 '4407 
1.4405 
1.4404 
1.4403 
1-4402 
1.4400 
1'4399 
1.4398 
1.4396 
1.4395 
1.4394 
1.4392 
1.4391 
1 - 4390 
1'4388 
1 -4387 
1.4386 
1.4384 
1.4383 
1.4381 
1 .4380 
1 -4379 
1.4377 
1.4376 
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r+r" -
n _ _  - - 
0.000 
0.001 
0.002 
0.003 
0 '00 i  
0.005 
0*006 
0.007 
0.008 
7 r+r  9 -a- 
7-60 
7'62 
7-64 
7.66 
7.68 
7.70 
7.72 
7-74 
7.76 
7.78 
7.80 
7'82 
7-84 
7.86 
7.88 
7.90 
7'92 
7'94 
7'96 
7'98 
8'00 
8.01 
8.02 
8'03 
8'04 
8 '05 
8 -06  
8 -07  
8'08 
8.09 
6.10 
8-11 
6.12 
6.13 
8'14 
8'15 
8.16 
8.17 
8'18 
6.19 
8'20 - 
65r Bd. 
lo!/ 8 1  
~000000 54 
109 j5 
163 54 
. 
054 
217 zi 
326 zi 
434 
.000271 
380 54 
,000216 
226 11 
237 11 
248 12 260 12 
000272 
265 13 
298 
313 14 327 16 
000343 16 
359 17  376 
394 18 
412 20 
000432 20 
452 21 
23 
519 ;z 
000543 13 
556 13 
569 13 
582 14  
596 14  
000610 14 g:i 15 
653 l4 
669 i: 
000684 
700 
717 l7 
733 
750 ii 
000768 
000862 
lo9 % 
.00020 2c 
-. ___ 
'00000 
.00040 2c 
-00060 2c 
'00060 ;: 
-00100 
.00139 
.00159 2o 
.00119 ;; 
'00079 
.00063 : 
.00067 
*00091 
*00095 
~00100 
.00105 
.00109 
.00115 : 
.00120 
*00126 
-00132 
*00138 : 
*00144 
*00151 77 
-00158 
-00166 
-00174 
'00182 
.00190 
-00199 
.00204 
.00209 
*00214 
.00219 
~00224 
.00229 
.OW234 
-00240 
'00245 i 
,00251 
,00257 
'00263 
'00269 : 
,00275 
'00282 
00268 
00295 
00302 
00309 
0031 6 
r+r 4 -y- 
___ 
8.20 
6.21 
8.22 
6-23 
8'24 
8.25 
8 '26 
6.27 
8.28 
$3.29 
8-30 
8.31 
8 ' 3 2  
8'33 
6'34 
8.35 
6'36 
6.37 
6.36 
8.39 
8 -40  
8 -41  
8.42 
8 '43  
8 '44  
8'45 
8 '46 
8 -47  
8.48 
8.49 
5 -50  
8.51 
8 '52 
8 '53 
8 '54 
8.55 
8.56 
8 -57  
6'58 
8 '59 
8.60 
8.61 
8 - 6 2  
8.63 
8.64 
8.65 
8-66 
8.67 
8 - 6 6  
8.69 
8'70 - 
lo9 81 
.000862 2c 
.000882 2c 
-000024 21 
'000945 22 
*000902 22 
-000967 23 
.000990 23 
.001013 23 
'001036 25 
~001111 26 
'001061 24 
'001065 26 
*001137 26 
'001163 37 
'001190 28 
001218 29 
001276 30 
001306 30 
001336 31 
001367 32 
001432 33 
001465 34 
001499 36 
001535 35 
001607 38 
001645 38 
001683 39 
001722 41 
001763 41 
001604 42 
001669 44 
001247 29 
001399 33 
001570 37 
001646 43 
001933 46 
002025 47 
002072 49 
002170 51 
002273 53 
002326 55 
002361 55 
002436 57 
002493 59 
002552 59 
002673 62 
002735 
001979 46 
002121 $9 
002221 52 
002611 62 
lo!/ %* 
'00316 ; 
'00323 8 
~ ~ _ _ _  .. 
'00331 
*00339 
'00347 
.00355 
.00363 
.00372 
'00080 
.00369 
*00398 
'00407 
'00417 1c 
'00427 1c 
'00437 1c 
-00447 1c 
-00457 11 
'00466 11 
'00479 11 
-00490 12 
*00502 11 
.00513 12 
'00525 13 
'00538 12  
'00550 13 
,00563 13 
,00576 14 
-00590 13 
00603 15 
00632 15 
00647 15 
00662 15 
00677 16 
00693 17 
00710 16 
00726 17 
00743 
00761 
00778 ii 
00797 
00815 i: 
00634 
00854 2o 
00674 ;: 
00894 
00915 ;i 
00937 
00959 g:
00961 23 
01004 
'00618 14  
- 
r+r 5- 
n 
~ __ -. 
8-70  
8-71 
6.72 
8 - 7 3  
8-74 
8 -75  
6 -76  
8.77 
8.78 
8.79 
8.80 
8.61 
8.82 
8.83 
8.64 
8.85 
8 -86  
8.87 
8.88 
8.89 
8.90 
8-91 
8.92 
8.93 
8.94 
8.95 
8.96 
8 - 9 7  
8.98 
8.99 
9.00 
9.01 
9.02 
9.03 
9-04 
9.05 
9'06 
9.07 
9 .08 
9,09 
9.10 
9'11 
9-12 
9.13 
9.14 
9.15 
9'16 
9'17 
9.18 
9'19 
9.20 - 
l0.7 3 1  
__ ~ _ _  -~~ - _. - - - - 
002735 
'003799 tif 
'()03S6:5 
.002932 Ei 
-00307 I 
*00314:< ;: 
~003001 7( 
'003218 7; 
-003292 75 
.003369 7g 
.003612 64 
*003448 61 
-003529 83 
.003696 87 
.00:1763 89 
'003872 gl 
.003963 93 
.004056 
m004151 $ 
-004348 102 
'004450 105 
'004555 107 
'004662 llo 
'004772 112 
004884 
004999 
005117 
005237 ig! 
005360 126 
005466 
005615 129 
005748 133 
005883 135 
'004248 100 
006163 146 
006309 149 
006456 152 
006610 
006766 i: 
006926 
007060 163 
007257 *" 
007428 17' 
007604 i;: 
007763 
007966 
008156 
006349 
008547 iii 
006749 
1.9 8'2 
.- 
*01004 
'01028 ; 
.01052 21 
'01076 2f 
'01102 2( 
-01128 2( 
*Oil54 2; 
*01161 2f 
.01237 2c 
.01266 3( 
-01326 
.0135S li 
.01422 34 
*01456 34 
*01490 
-01525 1: 
'01561 3'i 
-01598 ST 
-01674 39 
*01713 4o 
-01753 42 
'01795 42 
*01837 43 
*01925 45 
*01970 47 
-02017 47 
,02064 49 
-02113 5o 
'02163 51 
,02214 52 
02320 55 
02375 56 
02431 56 
02469 56 
02606 62 
02670 63 
02733 65 
02796 66 
02664 66 
02932 70 
03002 71 
03073 73 
03146 75 
03221 
'01209 28 
.02298 3( 
.01390 3i 
-01635 39 
a01880 45 
02266 54 
02547 61 
- 
I f f l  . 9 7  
_ _  _ _  - 
9.200 
9'202 
9.204 
9-206: 
9.208 
9.210 
9-212 
9.214 
9.216 
9.21s 
9.220 
9.222 
9.224 
9.226 
9'226 
9.230 
9'232 
9.234 
9.236 
9.238 
9'240 
9.242 
9'244 
9'246 
9'248 
9-250 
9.252 
9-254 
9'256 
9.256 
9.260 
9-262 
9'264 
9.266 
9.266 
9.270 
9.272 
3'274 
J.276 
3'276 
3.280 
3.282 
3.2s4 
.%36 
3'286 
3.290 
3'292 
3.294 
5-296 
5.296 
9.300 - 
lo9 8, 
.00883% 4; 
'005873 42 
.008999 42 
. - - ._ __ _ _  
'008749 4, 
-00S790 4n 
'00h915 42 
,008957 42 
.009041 43 
.009084 42 
.009126 43 
*009169 43 
.009212 
'009255 
.009299 44 
.009343 44 
.009387 44 
.009431 44 
.009475 45 
009520 44 
'009564 45 
009609 46 
009655 
009700 ti 
009746 45 
009791 46 
009837 47 
009884 
009930 46 
009977 47 
010024 i; 
010071 
010166 47 
010214 :: 
010310 49 
010359 
010408 i: 
010457 49 
010506 5o 
010556 4g 
010605 5o 
010655 
010705 g: 
010756 51 
010807 
010656 51 
010119 46 
010262 46 
010909 51 
010960 51 
011012 ;; 
011064 
24 
lo9 8% 
__ - 
~ 
.03221 
.03236 :% 
.03251 
.03267 
.03262 
.03298 
.03313 
.03329 
.03344 ii 
'03360 I t  
.03376 1c 
'03392 
'03406 
'03424 I t  
'03440 I'i 
,03457 I t  
-03473 16 
.03489 
.03506 16 
-03522 11 
'03539 17 
.03556 16 
*03572 l7 
'03589 17 
'0360ti 17 
.03623 17 
.03640 16 
'03656 17 
,03675 
-03692 ii 
,03710 
'03727 ii 
03745 
'03763 
03760 16 
03796 
03616 
03634 
03652 i: 
03871 
03889 
03907 i: 
03926 19 
03963 19 
03982 19 
04001 l9 
04020 19 
04039 19 
040% 19 
04077 
03945 18 
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- 
r+r6 
q a  
9.300 
9.302 
9-304 
9-306 
9'308 
9-310 
9'312 
9'314 
9.316 
9.318 
9'320 
9.322 
9.324 
9'326 
9 '. 328 
9'330 
9.332 
9.334 
9'336 
9'338 
9.340 
9'34'2 
9'344 
9.346 
9,348 
9.250 
9.352 
9.354 
9'356 
9'358 
9.360 
a9-362 
9'364 
9.366 
9'368 
9.370 
9.372 
9'374 
9'376 
9'378 
9.380 
9.382 
9'384 
9'386 
9.388 
9'390 
9'392 
9'394 
9.396 
9.398 
9.400 - 
log x1 
. 
.011064 
-011168 53 
-011221 
.011274 g i  
.011327 
*011381 z! 
'01 1434 
.0114SS :k 
.(I11543 59 
-011597 
*011707 55 
.011818 55 
-011873 5ti 
. 01 1929 
.012042 57 
,012157 57 
.012214 5s 
.(I12272 58 
.0i23:30 ' s  
. 0 i 2 3 ~  $ 
.012447 58 
.012505 o0 
.O12565 59 
-012624 (iO 
.012684 tiO 
.OW744 
*012804 
.012865 
.012926 
.0129S7 
-013048 62 
.013110 62 
.013172 62 
*013234 63 
.013297 63 
*013360 
.013423 ii 
.0134S7 64 
.013551 
.013615 Et 
.013680 
.013745 :: 
-013810 
*013875 :: 
-013941 B6 
-014007 
'011116 ;; 
-011652 ;; 
.011762 56 
*011986 ;; 
.012099 58 
,04077 20 
.04116 20 
.(I4136 19 
.04155 20 
-04175 20 
'04195 20 
*04215 20 
.04235 20 
'04255 20 
*04275 20 
.04295 20 
-04315 21 
.04336 21 
.04357 2o 
-04377 21 
.04398 21 
-04419 21 
'04440 21 
.04461 21 
.0$4S2 22 
.04504 21 
.04525 21 
-04546 22 
.04568 22 
.04590 22 
.04612 22 
'04097 19 
'046.34 2:! 
-04656 22 
'04678 22 
.04745 22 
*04700 22 
.04722 23 
.0476'7 
*04790 $; 
,04813 
23 *04859 23 
*04882 23 
*04905 24 
.04929 23 
-04952 
'04976 
.05000 23 
.05023 24 
.05047 24 
.05071 25 
.05096 24 
'05120 
'05144 zt 
*05169 
.04836 23 
- 
r+r' 
' 9 1  ___ . ~ 
9.400 
9'402 
9.404 
9'406 
9.408 
9'410 
9-412 
9'414 
9 416 
9'418 
9'420 
9'422 
9'424 
9.426 
9.428 
9'430 
9.432 
9.434 
9'436 
9.438 
9.440 
9'442 
9'444 
9.446 
9.488 
9.450 
9.452 
9.454 
9.456 
9'458 
9.460 
9.462 
9.464 
9'466 
9.468 
9.470 
9,472 
9.474 
9.476 
9.478 
9,480 
9.482 
9'484 
9-486 
9-488 
9.490 
9.492 
9.494 
9.496 
9 * 498 
9.500 -
log % I  
*014007 
.014074 ;i 
-014140 
.014207 67 
.014275 :: 
*014343 
.014411 $ 
.014479 
.014548 E: 
'014617 69 
-014686 
.014756 ;: 
'014626 
.014897 ;i 
-014967 71 
-015038 
.015110 ;; 
. 01 51 62 
-015254 ;: 
.015327 72 
.015399 
-015473 Ti 
.015546 
.015620 74 
74 
,015769 
.015844 ;; 
-01599ti 
.I316072 ;; 
-016148 
.015@js 75 
.015920 76 
*016537 79 
.016616 79 
*0166!25 
.016774 i; 
*016854 81 
.016935 s1 
.01701G 81 
*017097 
.017178 :i 
.017260 83 
.017343 
'017426 83 
,017509 83 
-017592 ii 
.(I17676 85 
*017761 
kl% 
___-- 
05169 25 
'05194 24 
'05243 25 
05268 26 
,05294 25 
'05319 25 
'05370 25 
,05395 26 
,05421 26 
'05437 26 
'05473 26 
'05499 27 
'055% 26 
05218 25 
-05344 26 
-05552 27 
,05579 26 
'05605 27 
,05632 27 
,05659 27 
,05686 2s 
'05714 27 
'05741 28 
.05769 27 
.057!)(i 28 
.05824 
28 .OriS80 28 
.05908 2g 
,05832 28 
.05037 28 
.06022 29 
-06051 29 
'05965 ,B 
.OX394 28 
.06080 
-06110 29 
'06239 
'06258 30 
'06288 30 
-06379 31 
'06410 31 
*OM41 31 
-06472 31 
-06534 3 2  
'06566 
'0ti318 31 
-06349 30 
.I36503 31 
9'500 
9'502 
9.504 
9.506 
9'505 
9.510 
9.512 
9.514 
9.516 
9.516 
9.520 
9.522 
9'524 
9'526 
9.528 
9-530 
9'532 
9.534 
9.536 
9.538 
9.540 
9.542 
9 .b44  
9.546 
9.5ilS 
9.330 
9'552 
9'558 
9.556 
9'558 
9'560 
9 * 56.2 
9'564 
9'566 
9.568 
9.570 
9'572 
9'574 
9.576 
9'578 
9.580 
9'582 
9'584 
9.586 
9.56E 
9.590 
9.592 
9.594 
9.596 
9 .  59s 
9.600 - 
r+r  b- 
r/ 
~ 
~ 
9 .  GOO 
9.602 
9'604 
'3'ti08 
$1. ti10 
9.612 
9'614 
9.ti16 
9'618 
9 .  620 
9'622 
$1 ' 624 
9.626 
9'628 
9.630 
9.632 
9'631 
9'636 
9 * 638 
9.640 
9.682 
9.644 
!\.64!j 
9. 648 
9 .  ti50 
9.652 
9'654 
9.636 
9.658 
9.660 
0 . Mi2 
9.664 
9.666 
9.668 
9'670 
0'672 
9.ti74 
9.676 
9.678 
9.680 
9.682 
9 * 684 
9'686 
9.688 
9.690 
9.692 
9'694 
9'ti9ti 
9 * 698 
9.700 -
1 
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ZI 
0.000 
0.001 
0'002 
0.003 
0'004 
0.005 
0.006 
0'007 
0'008 
7'60 
7.61 
7 '62 
7 '63 
7-64 
7.65 
7.66 
7.67 
7.68 
7.69 
7-70 
7 - 7 1  
7 -72  
7.73 
7 '74 
7-75 
7'76 
7'77 
7'78 
7.79 
7.80 
7.81 
7 -82  
7'83 
7.84 
7-85 
7.86 
7 '87 
7-88 
7.89 
7 -90  
7.91 
7.92 
7.93 
7.94 
7-95 
7.96 
7,97 
7 -98  
7'99 
8-00 
__- 
1.9 ?I 
- 
- 
lo9 I' (!I) 
____~_- --   
0.986 2673 
2999 326 
3324 325 
3650 gt 
397ti 326 
0.986 4302 
4628 igE 
4954 327 
5281 
0'986 3970 
4000 i; 
4031 
4063 z; 
4095 33 
0.986 4128 
4162 :i 
4197 
4232 35 
4269 i; 
0.986 4306 
4383 
4423 
4464 
3.986 4505 
4592 
4682 47 
4344 ;; 
4548 t; 
4637 ;; 
40 
1.986 4729 
4826 49 
4876 
4928 z; 
5034 j4 
5089 j5 
5145 ;: 
5203 59 
Y9865262 6O 
5322 62 
5384 
4777 48 
1'986 4980 
1.9565578 68 
5646 
5715 :f 
5786 73 
5859 74 
1.986 5933 
I 
log Y 
-- 
~ 
8.OC 
8 '01 
8.02 
8.03 
8.04 
8.05 
8-06 
8.07 
8.08 
8.09 
8.10 
8.11 
8-12 
8'13 
8.14 
8.15 
8'16 
8.17 
8.18 
8.19 
8.20 
8.21 
8.22 
8.23 
8.24 
8 '25 
8.26 
8.27 
5.28 
8 '29 
8.30 
8 - 3 1  
8.32 
8.33 
8'34 
8.35 
8'36 
8.37 
8.38 
8'39 
8.40 
8 - 4 1  
8.42 
8 '43 
8 '44 
8.45 
8.46 
8'47 
8.48 
8 '49 
8.50 - 
lo.9 ''(9) 
-~ ______  
0'9865933 76 
6067 
6167 
6248 83 
09866331 86 
6417 s7 
6009 78 
6504 89 ;2;; 02 
93 
0.986677s n6 
7072 103 
0.986 7280 107 
7610 
6874 5)s 
6972 100 
7175 105 
7387 1l0 
7497 Il3 
7725 118 
0.986 7843 121 
7964 123 ;;;; 126 
8343 ii! 
8610 139 
874Y 142 
ss91 145 
148 
0.986 8475 13 
0,986 9184 
9336 
9492 i;: 
9651 
9814 i: 
D.986 9981 
0'9670151 170 
0'987 0326 17' 
0.987 0504 
0'9870657 ii; 
0.987 0874 
1066 lg2 
1463 201 
1668 $): 
2093 215 
2313 220 
2538 225 
2769 
0.987 3005 
1262 19ti 
0.987 1878 
- 
209 ?I 
-- ._ __ 
8.500 
8.502 
8.504 
8'506 
8.508 
6.510 
8.512 
8'514 
8'516 
8'518 
8.520 
8.522 
8.524 
8.526 
8.528 
8'530 
8.532 
8'534 
8'536 
8.538 
8.540 
8.542 
8.544 
8.546 
8.548 
8.550 
8.552 
8'554 
8'556 
8.558 
8'560 
8'562 
8.564 
8'566 
8.5ti8 
8.570 
8.572 
5.574 
8'576 
8'578 
8. 580 
8'582 
8'584 
8'556 
8.588 
8.590 
8.592 
8'594 
8'596 
8'598 
6.600 -
log r,(?/) 
_____-- ______ 
0.9873005 47 
3052 48 
3149 48 
3197 49 
3100 49 
0.987 3246 
0.987 3493 
3543 50 
3593 j0 
3695 5, 
3644 ;: 
0.987 3746 
3900 
3Y52 ;; 
0'987 4005 
4057 j2 
4110 53 
4163 53 
4216 ;: 
4323 53 
4431 j4 
3.987 4270 
4377 54 
4486 ;; , 
4596 ;; 
4874 ;; 
3.987 4541 
4651 
4706 55 
4762 ;E 
3.9874818 
4931 
4988 ;; 
5045 57 
3.9875102 58 
51 60 
5217 ;: 
5276 58 
5334 59 
3.9575393 5g 
5452 59 
5511 59 
5570 
5630 
0'987 5690 
- 
log Y 
.~ __ 
8.600 
8'602 
8. 604 
8'606 
8.608 
8-610 
8'612 
8.614 
8.616 
8'618 
8'620 
8.622 
8't i24 
8.626 
8'G28 
8.630 
8.632 
8.634 
8.636 
8.638 
8.640 
8 .  642 
8.644 
8.646 
8.648 
8.650 
8'652 
8'654 
6'656 
8.658 
8.660 
8.662 
8'664 
8.666 
8.668 
8.670 
8.672 
8.674 
8'676 
8-678 
8.680 
8.682 
8.684 
8.686 
8-688 
8.690 
8.692 
8-694 
8'696 
8.698 
8.700 - 
lo9 (11) 
- - _ ~  
0'9875690 60 
5750 
5811 61 
5872 61 
5933 
0.9875994 62 
6056 62 
6118 62 
6180 63 
6243 63 
0'987G306 63 
6369 ti4 
6433 63 
6496 64 
6690 64 
6560 65 
0'9876625 65 
6754 
6820 65 
6885 66 
0'9876951 66 
7017 67 
7084 67 
7151 67 
7218 67 
0.9877285 68 
7421 68 
7558 69 
0.9677627 69 
7696 7o 
7766 7o 
7836 7o 
3.9877977 71 
7353 68 
7489 69 
7906 71 
8048 
8119 ;; 
8191 72 
8263 72 
8408 73 
8481 ;i 
8554 74 
8628 74 
8776 74 
8851 ;; 
8926 
1.987 8335 
1.987 8702 
9001 ;; 
3-987 9077 
109 ?I 
-__ --__ 
8.700 
8.702 
8.704 
8.706 
8.708 
8-710 
8'712 
8.714 
8'716 
8.718 
8'720 
8 * 722 
8-724 
8.726 
8.728 
8.730 
8.732 
8.734 
8.736 
8.738 
8.740 
8-742 
8'744 
8.746 
8.748 
8-750 
8'752 
8'754 
8.756 
8.758 
8.760 
8.762 
8.764 
8-766 
8.768 
8-770 
8.772 
8.774 
8.776 
8'778 
8.780 
8.782 
8.784 
8.756 
8.788 
8.790 
8-792 
8.794 
8.796 
8.798 
8.800 
109 m) 
.- - _ _  __- 
0.9579077 7 6  
77 
9153 
9306 
9229 76 
9383 ;; 
OW359461 78 
9617 79 
9539 78 
9696 79 
9775 7'3 
0'9879854 
0'9879934 
0'958 0014 
0'988'0094 i y  
0'9880175 s1 
0'9880256 82 
:i;: 82 
0502 82 
0585 :; 
0752 84 
0835 83 
0920 :: 
1004 86 
0.988 1090 
1175 " 
1261 
1347 :; 
1434 87 
0'988 0668 
0.988 1521 
1696 
1785 89 
1873 :; 
0.985 1962 
2142 
2232 
2323 :; 
0'9862414 
0.988 2877 
2971 94 
3065 i! 
3160 
3255 ;; 
0.9883351 
24 * 
375 Nr. 1560. 
T A B L E  111. 
376 
k9 ?I 
__ 
8.800 
8.602 
8.604 
8.606 
8.806 
8.810 
8.612 
8'614 
8.816 
8-816 
8.820 
8-822 
8-824 
8.826 
8.628 
8.830 
6.632 
8.834 
6.636 
8.636 
8'640 
8.642 
8.644 
6.646 
8 *648 
8'650 
8.652 
8'654 
8'956 
8.858 
8.860 
8.862 
8-664 
8.866 
8.868 
8'670 
8.672 
8'674 
8.676 
8.878 
8'860 
8.682 
8.664 
8.886 
8.688 
8.890 
8.892 
8.894 
8.696 
8.696 
9.900 - 
k9 I"!/> 
_. - ____- 
0-986 3351 
0.9883835 99 
3934 98 
4131 100 
4231 100 
4533 102 
4737 102 
4032 99 
0.986 4331 101 
4432 101 
4635 102 
0.968 4639 103 
4942 104 
5150 104 
105 
5046 104 
0'966 5358 
0.966 5681 108 5999 
109 
63% 110 
0.968 6436 110 
6216 110 
0.968 6993 
7106 ip 
7220 114 
7334 
09867564 116 
7680 
7776 ii! 
7913 117 
6030 118 
0.966 6148 
8267 
6366 'I9 
6505 '19 
8625 i;! 
0.988 6746 
lo9 2, 
~~ 
~~ 
8'900 
8.902 
6'904 
6.906 
6-908 
8.910 
6.912 
8.914 
6.916 
8.916 
6.920 
8'922 
6'924 
8.926 
6.926 
6.930 
8 ' 932 
8'934 
8.936 
8.938 
8.940 
6'942 
8'944 
8'946 
6'948 
6.950 
6.952 
6.954 
8 * 956 
8.960 
8-962 
6.964 
6.966 
6-968 
8-970 
8.972 
6.974 
6'976 
8-978 
8.980 
8.962 
6'984 
8.966 
8.988 
8-990 
8.992 
8'994 
8.996 
6.998 
9 *000 - 
203 IT (Y) 
_ -  _. _ _ ~  ~- 
O'O86 6746 121 
6667 122 
6969 123 
9112 123 
0.966 9358 124 
9482 125 
Hi07 126 
9658 127 
0'988 9965 127 
0'9890112 128 
0'969 0240 128 
0'989 0366 129 
0.969 0626 131 
9235 123 
9733 125 
0'989 0497 l29 
1151 
0.989 1263 133 
141(i 
1550 134 
1685 'j5 
1620 i:z
0'969 1955 137 
2092 
2229 "j7 
23(j(j 137 
139 
0.969 2644 13g 
2783 140 
2923 141 
:!$: 142 
142 
3491 143 
3924 ;:; 
4216 147 
4362 146 
4510 148 
4659 :t: 
2505 139 
0.969 3348 
3634 143 
3779 145 
0.989 4069 
0.989 4806 
4957 149 
5108 igi 
5259 152 
5411 152 
0.989 5563 
- 
k7 Y 
-_ - 
9'000 
9.002 
9.004 
9.006 
9'006 
9.010 
9.012 
9.014 
9.016 
9.016 
9.020 
9'022 
9.024 
9'026 
9.028 
9.030 
9,032 
9.034 
9'036 
9.038 
9.040 
9'042 
9-044 
9'046 
9.046 
9'050 
9'052 
9.054 
9'056 
9'058 
9-060 
9'062 
9'064 
9.066 
9.066 
9.070 
9.072 
9.076 
9.078 
9.060 
9.082 
9.084 
9.086 
9 088 
9.090 
9.092 
9.094 
9.096 
9 * 098 
9.100 
9.074 
- 
10.7 r (Y) 
____ - - - - _
0.989 5563 154 
5717 154 
5671 155 
6161 156 
ti026 155 
6494 158 
0'969 6337 IS7  
6652 
6610 ii: 
6970 159 
0'9697129 161 
7290 162 
7777 lti4 
8105 165 
8603 166 
7452 162 
7614 163 
0'969 7941 164 
8270 166 
8436: 167 
0'9698771 168 
6939 170 
170 
9279 170 
9449 172 
0'989 9621 172 
0.969 9793 174 
0.969 9967 174 
0'9900141 175 
0'9900316 175 
0668 177 
O"3900491 177 
0645 179 
1203 179 
0.990 1382 181 
1563 162 
1745 162 
1927 184 
2111 184 
2480 186 
2853 187 
1024 179 
0.9902295 165 
2666 187 
3040 189 
0.9903229 
3418 
3609 lgl 
3800 lgl 
3992 i:i 
0'9904185 
- 
209 y 
!).loo 
9.102 
9.104 
9.106 
9-106 
9.110 
9.112 
9'114 
9'116 
9.118 
9.120 
9.122 
9.124 
9.126 
9.128 
9.130 
9-132 
9'134 
9'136 
9 ' 136 
9.140 
9.142 
9.144 
9.146 
9.14s 
9.150 
9.152 
9.154 
9.156 
9.158 
9'160 
9-162 
9'1ti4 
9.166 
9.168 
9.170 
9.172 
9.174 
9.176 
9'176 
9.180 
9.182 
9.164 
9.186 
9-166 
9-190 
9.192 
9.194 
9.196 
9'198 
9-200  
log T(?)) 
__ - - 
0.9904165 194 
4379 
4770 197 4967 
0.990 5165 198 
4574 196 
5363 200 
5563 200 
5763 202 
5965 202 
6575 205 
6987 207 
7402 209 
0.990 6167 204 
6371 204 
6760 207 
0'990 7194 208 
7611 211 
7822 211 
8033 212 
0.990 8245 
6458 ;;: 
6673 
8686 ;:; 
0.990 9321 219 
0'990 9540 219 
0'990 9759 221 
9104 217 
0'990 9980 221 
0.991 0201 223 
0.991 0424 223 
0647 225 
0672 226 
'Og6 226 1324 228 
1781 229 
2242 ;:: 
2475 233 
0.991 2708 234 
i!:i 236 
3414 z: 
3652 239 
4131 ;i; 
$!!: 243 
4858 ;:; 
0'991 1552 
2011 230 
0.991 3891 
k9915103 
- 
10.9 Y 
--_ 
9 * 200 
9.202 
9.204 
9'206 
9 * 206 
9.210 
9'212 
9'214 
9.216 
9'216 
9.220 
9.222 
9.224 
9.226 
9.228 
9,230 
9.232 
9.234 
9-236 
9'238 
9.240 
9.242 
9.244 
9'246 
9.246 
9'250 
9'252 
9'254 
9'256: 
9.258 
9.260 
9.262 
9.264 
9.266 
9.268 
9.270 
9.272 
9'274 
9.276 
9.278 
9 * 260 
9.282 
9 284 
9-286 
9.288 
9.290 
9.292 
9.294 
9'296 
9'298 
0.300 - 
r(!/) 
5349 247 
5844 249 
_______- . _ _ ~  .. 
0-9915103 246 
5596 24e 
6093 251 
0'9916344 252 
6596 253 
6849 254 
7103 255 7356 257 
0.9917615 2i8 
7673 2j9 
8132 260 
"j3 263 
6392 261 
0'9918916 264 
0*9919180 265 
0'99199SO 269 
0.9919445 267 
0.9919712 266 
0.9920249 270 
0519 272 
0791 273 
loti4 
1336 z;t 
0.9921614 277 
1691 276 
2169 260 
2449 
2729 z:: 
0.9923012 2R3 
3560 287 
4154 289 
3295 285 
3867 287 
0'9924443 
5026 
5319 $$ 
5613 296 
0 *9925909 
6207 296 
6506 2g9 
6806 300 
7108 ::: 
0.9927811 305 
7716 
8330 i: 
8639 310 
8022 306 
0 -9928949 
Supplementary 
Table. 
si i t  y 
= [9.6426176'6]fi 
20.7 r(Y) 
jog ?/ 
- __ . . -
9.30 
9'31 
9.32 
9.33 
9-34 
9'35 
9.36 
9.37 
9.38 
9'39 
9.40 
9-41 
9.42 
9'43 
9.44 
9'45 
9.46 
9'47 
9-46 
9'49 
9.50 
9.51 
9.52 
9 .53  
9.54 
9.55 
9.56 
9.57 
9.58 
9-59 
9.60 
9.61 
9-62 
9-63 
9'64 
9.65 
9'66 
9.67 
9'68 
9'69 
9.70 - 
- 
lo9 x _- _ 
0'966 
2676 
2676 
2676 
2677 
2677 
2677 
2678 
2676 
2678 
2679 
2679 
2680 
2680 
2631 
2681 
2082 
2663 
2663 
2664 
2685 
2666 
2687 
2666 
2669 
2690 
2692 
2693 
2695 
2696 
2698 
2700 
2702 
2704 
2707 
2709 
2712 
2715 
2718 
2722 
2726 
2730 - 
377 Nr. 1560. 378 
Table  I l l .  Hyperbola.  - 
r+r" -
-a __ -- _ 
0.000 
0-001 
0'002 
0-003 
0.004 
0'005 
0'006 
0.007 
0-006 
7.60 
7-62 
7.64 
7'66 
7.66 
7'70 
7'72 
7.74 
7-76 
7'78 
7-80 
7.62 
7.64 
7.86 
7-86 
7-90 
1-92 
1-94 
7-96 
7.96 
8'00 
8'02 
8-04 
8'06 
6.08 
8.10 
8-12 
8.14 
8.16 
8.16 
8-20 
8-21 
8-22. 
8-23 
8.24 
8'25 
6'26 
8'27 
6.26 
8.29 
8.30 
r+r' ,  
9 --x 
- 
10.9 8 1  
0~000000 54 
9.999946 55 
s91 54 
s37 54 783 54 
674 54 
620 54 
_ _  - ~ _ _ _  
9.999729 55 
566 
9'999764 
774 11 
763 11 
752 12 
740 12 
702 14 
9.999728 13 
715 13 
6H8 15 673 15 
642 17 
607 18 
9.999569 2o 
526 23 
505 23 
482 24 
9'999ti56 16 
623 18 
669 20 
549 21 
9'999458 26 
9.999317 32 
265 33 
252 36 216 36 
180 39 
9.999141 2o 
9.999036 22 
9'999014 23 
9.996991 23 
9.996966 24 
9.998944 25 
9 *996919 
Table  11. Hyperbo la .  
lo9 _-- - -
0~00000 2o 
9.99980 20 
9.99901 2o 
9.99861 2o 
9.99861 2o 
9.99841 
9.99921 4 
l7 4 13 4 
O5 5 
9.99900 4 
09 
9.99896 
9.99691 
9'99866 
9.99880 
9.99875 
6B 7 
56 7 
4g 7 
'' 6 
9.99642 
35 
27 6 
l9 9 
lo 9 
9.99792 10 
9.99601 
9.99782 
9.99772 11 
9.99762 11 
9.99750 12 
9.99736 12 
9.99726 13 
9.99713 14 
9.99665 
9-99699 14 
70 7 
76 8 
63 6 55 
9.99647 
30 39 9 
l3 9 
22 ; 
9'99604 
- 
r+r' 
-a 
kJ 
___ 
6'30 
6'31 
6'32 
8.33 
6.34 
6'35 
6.36 
6.37 
6.36 
6.39 
6.40 
6'41 
8.42 
6'43 
6'44 
6-45 
6.46 
8-47 
6.48 
8.49 
6'50 
6'51 
6.52 
8.53 
8.54 
6'55 
6.56 
6'57 
8-56 
8.59 
6'60 
8'61 
8-62 
6'63 
8'64 
8.65 
6 .66  
6'67 
6'66 
8.69 
8.70 
8.71 
8'72 
8'73 
8'74 
8-75 
6-76 
8-77 
8'76 
8'79 
8.80 - 
109 871 
__-- _ _ ~  
9.996919 25 
666 26 
894 26 
842 27 
'I5 26 
9'996767 28 
759 29 
730 29 
30 
671 31 
9'996640 32 
608 32 
576 33 
509 35 543 34 
9'998474 35 
439 36 
326 39 
403 37 
366 38 
9'996269 4o 
249 40 209 42 
167 
124 t: 
9.998081 45 
9.998036 45 
9.997991 47 
9'997897 49 
9.997648 5o 
9'997944 47 
796 
9.997566 56 
9.997293 
9'997231 Ei 
9.997166 
9'997101 E; 
9.997034 69 
9-996965 70, 
9'996597 
109 8% 
9.99595 10 
9'99576 10 
9.99556 11 
9.99545 10 
9.99535 11 
9'99604 g 
9.99585 
9'99566 10 
9'99524 11 
9'99513 11 
9'99502 12 
9'99490 12 
9'99476 12 
9'99466 12 
9'99454 13 
9.99441 13 
9'99426 13 
9'99415 14 
9'99401 14 
9'99367 14 
9.99373 14 
9'99359 15 
9-99326 15 
9-99344 16 
9.99313 16 
9'99297 16 
9'99281 17 
9'99264 17 
9'99247 18. 
9.99229 17 
9.99212 19 
9.99193 18 
9.99175 19 
9'99156 20 
9.99136 20 
9.99118 21 
9'99095 20 
9'99075 22 
9'99053 22 
9'99031 22 
9'99009 23 
9.96986 24 
9.98962 24 
9.98938 
9.98914 ii 
9.96863 26 
9.96637 27 
9.96610 26 
9.98762 28 
9.98754 
9.96869 26 
- 
?/ 
O'OOC 
0'001 
0 * 002 
0.003 
0'004 
0.005 
0.006 
0.007 
0.008 
0'009 
7.90 
7.91 
7.92 
7 93 
7.94 
7-95 
7-96 
7.97 
7-98 
7.99 
6.00 
6.01 
8.02 
6.03 
6-04 
6'05 
6.06 
8'07 
6'06 
6-09 
6-10 
6-11 
8-12 
8'13 
8-14 
6.15 
8'16 
8-17 
6.16 
6.19 
6'20 
6'21 
6 . 2 2  
8'23 
6'24 
8-25 
6.26 
6'27 
6'26 
8'29 
6'30 
-_ _ _ 
'J 
- 
0.9662673 326 
2347 326 :!i: 325 
1370 ii: 
0'9661045 
0'9660720 325 
0'9860394 326 
0.9860069 325 
0'9659444 325 
0.9660067 
0'9860027 6o 
0'9659966 
0'9659903 
0'9859838 :E 
0.9659772 
9705 zi 
9636 
9565 71 
9493 5; 
0.9659419 
9343 76 
9265 78 
9166 iy 9105 63 
0.0659022 
8937 ;; 
8850 69 
6761 91 
6670 93 
0.9S56577 
8462 :i 
8384 
6265 99 
6163 i: 
0'9856076 107 
0*9657516 
7386 120 
7276 122 
7150 
7022 ii! 
0.9656890 
6756 134 
6616 13' 
6478 140 
6334 
3.9856186 
- 
lo9 Y 
-~ .- -- 
6 .30  
8-31 
6.32 
8.33 
8-34 
8-35 
8-36 
6'37 
8-38 
8-39 
6-40 
6-41 
6.42 
6-43 
6-44 
8.45 
6'46 
8.47 
6'48 
8'49 
6.50 
5.51 
6.52 
8.53 
8'54 
8-55 
8-56 
6'57 
8-56 
6'59 
6'60 
8-61 
6.62 
6 - 6 3  
8-64 
8.65 
6'66 
6.67 
6'ti6 
8-69 
8.70 
6'71 
8.72 
8.73 
6'74 
8-75 
6.76 
6.77 
'6.78 
6'79 
8-80  
109 T(Y) 
~ - ~ -  _ _ ~  - 
0.9855396 169 
5227 173 
5054 177 
4696 165 
190 
194 
3929 lg8 
3725 ;:$ 
3305 '13 
3067 ;ii ;::; 226 
233 
0.9852404 239 
2165 
4877 181 
0.9654511 
0'9853518 
0.9651155 
0.9850688 2c;7 
0'9650614 
0'9650334 286 
0'9850046 293 
0.9649755 3oo 
306 
8635 314 
8514 :$ 
7650 336 
7506 344 
7154 352 
6794 iii 
6050 376 
5665 iii 
5270 
4867 t!; 
D.9644455 422 
4033 
3601 i2; 
3159 
2707 $!; 
D.9646186 
0.9646426 
1 * 9842245 
